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ecXJCATION  DEFT. 


M^RTHf^RX  DISTRICT  OF  Ji^W  YORKy  T6  WIT: 

BE  IT  REMEMBERED,  That  on  the  twenty  first  day  of  Septembc?,  in  the 
forty  seventh  year  of  the  Independence  of  the  United  States  of  America,  A.  D. 
18^2,  WiLLfAM  8.  PARitSR  of  the  said  District,  hf(s  deposited  in  this  Office  the 
title  of  a  Book,  the  right  whweof  he  claims  as  proprietor,  in  the  words  follow- 
ing, to  wit : 

^  A  new  and  cemple  system  of  Arithmetick,  composed  for  the  use  of  the  citi* 
zens  of  the  United  States.  By  NrcHOLAB  Pike,  a.  m.  a.  a.  a.  Quid  manus 
reipublicse  majus  meliusve  afferre  possumus,  quam  si  joventutem  docemiis,  et 
bene  erudimos  ?  £  variis  sumendum  est  optimam. — Cictro,  Fourth  Edition ; 
revised,  connected,  and  improved,  by  Chxstxr  Dewst,  a.  a.  s.  Professor  of 
Matheraaticks,  aad  Natural  Philosophy  in  Williams  College." 

In  conformity  to  the  act  of  the  Congress  of  the  United  States,  entitled  ^  An 
act  for  the  encouragement  of  learning,  by  securing  the  copies  of  Maps,  Charts, 
and  Books,  to  the  authors  and  proprietors  of  such  copies,  during  the  tim^  there* 
in  mentioned  ;^  and  also,  to  the  act  entitled  ^^  An  act  supplementary  to  an  act 
.ontitled  ^  An  act  for  the  encouragement  of  learning,  by  securing  the  copies  of 
Maps,  Charts,  and  Books,  to  the  authors  and  proprietors  of  such  copies  during^ 
the  times  therein  mentioned,'  and  extending  the  ^benefits  thereof  to  the  arts  of 
Designing,  Engraving  ancC^tl^UiPg  hisloKfcfUand Cotter  prints." 

:  •••      attCHMD-ar.  Lansing, 

.  ^  *    jClakqfJtp/^orJhtrn0UtnctofJ<rew  Yorlc: 
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PREFACE 

TO  Tta  HRST  EDITION, 

It  mkiff  perhaps,  by  Rome,  be  (bought  needlesn,  when  An- 
Ibors  are  so  mulliplied,  to  attempt  publishing  any  thing  further  oo 
Arithmetick,  as  it  may  be  imagined  (here  can  be  nothing  mote  than 
the  repetition  of  a  suli^ect  already  exhausted.  It  is  however  the 
opioioo  of  not  a  few,  who  are  conspicuous  for  their  kno^edge  in 
the  Mathematicks,  that  the  books,  now  in  use  among  us,  are  gen- 
erally deficient  in  the  illustration  and  application  of  the  rules ;  of 
the  tenth  of  which,  the  general  complaint  among  Schoolmasters  is  a 
Btroog  confirmalioo.  And  not  only  so,  but  as  the  Unites!  States  are 
new  ae  independent  nation,  it  was  judged  that  a  System  might  ho 
calculated  more  9uital>le  to  our  xneridian,  than  those  heretofore 
pabjished. 

Although  I  bad  sufficient  reason  to  distrust  my  abilities  for  so  ar- 
duous a  task,  yet  not  knowing  any  one  who  would  take  upon  him- 
self the  trouble,  and  apprehending  1  could  not  render  the  publick 
more  esseutial  service,  than  by  an  attempt  to  remove  the  difficul- 
ties complained  of,  with  diffidence  1  devoted  myself  to  the  work. 
.  1  have  availed  myself  of  the  best  authors  which  could  be  obtained 
but  have  followed  none  particularly,  ei:cept  Bonnycastle*s  Method 
of  Demonstration. 

Althoagh  I  have  arranged  the  work  in  such  order  as  appeared  to 
roe  the  most  regular  and  natural,  the  student  is  not  obliged  to  pay  a 
Btrict  adherence  to  it ;  but  may  pass  from  one  Rule  to  another,  as 
hie  inclination  or  opportunity  for  study,  may  require. 

The  Federal  Coin,  being  purely  decimal,  most  naturally  falls  in 
after  Decimal  Fractions.         -V 

i  have  given  several  methods  of  extracting  the  Cube  Roof,  and 
am  indebted  to  a  learned  friend,  who  declines  having  his  name 
made  publick,  for  the  investigation  of  two  very  concise  Algebraick 
Theorems  for  the  extraction  of  all  Hoots,  and  of  a  particular  The- 
Qtfim  for  the  Sursolid. 

Among  the  Miscellaneous  Questions,  I  have  given  some  of  a  phi- 
losophical nature,  as  woll  with  a  view  to  inspire  the  pupil  with  e- 
relish  for  philosophical  studies,  as  to  the  usefulness  of  them  in  the 
common  business  of  life. 

Being  gensible  the  following  Treatise  will  stand  or  fall,  accord « 
tng  to  its  real  merit  or  demerit,  I  submit  it  to  the  judgment  of  the 
candid. 

With  pleasure  I  embrace  this  opportunity,  to  express  my  grati- 
tude to  those  learned  Gentlemen,  who  have  honoured  this  Treatise 
with  their  approbation,  as  well  as  to  such  Gentlemen,  as  have  en- 
couraged it  by  their  subscriptions  ;  and  to  request  the  reader  to 
excuse  any  erroors  he  may  meet  with  ;  for  although  great  pains  have 
been  taken  in  correcting,  yet  it  is  difficult  to  prevent  errours  from 
creeping  into  the  press,  and  some  may  have  escaped  my  own  ob- 
servation; in  either  ca«e,  a  hint  from  the  candid  will  mncb  oblige 
their  Most  obedient. 

And  humble  Servant, 

THE  AUTHOR. 
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preface: 

TO  THE  FOURTH  EDITION. 

PiKe*s  Arithmetics  is  universally  acknowledged  ta  be  the  mott 
complete  syajletn  ever  published  in  the  United  States.  It  earljr 
obtained  a  very  high  reputation,  and  has  continued  to  receive  the 
approbation  of  the  publick,  wherever  it  has  been  used.  It  is  de- 
signed for  the  instruction  of  our  youth  in  academies  and  higher 
schools,  as  well  as  for  the  use  of  the  man  of  business  and  the  gen- 
tleman. All  those  rules,  which  are  so  frequently  employed  in  the 
various  departments  of  business,  are  introduced  into  it.  It  is  the 
source  too^  from  which  the  later  Arithmeticks  have  chiefly  been 
compiled.  By  them,  however,  it  has  not  been  superseded,  so 
much  more  full  and  extensive  are  its  roles  and  their  application. 
In  the  deittonstration  and  illustration  of  the  rules,  it  stands  pre-  ' 
eminent 

The  continued  demand  for  the  work  has  induced  the  publisher 
and  proprietor  of  the  copy  right,  to  present  to  the  publick  a  new 
and  improved  edition.  In  the  revision  of  the  work  much  labour 
has  been  bestowed,  and  in  the  language  of  a  Mathematician  well 
acquainted  with  the  work,  '*  to  excellent  purpose.  U  is  still  Pike's 
Arithmetick,  bgt  altogether  more  pertict  than  it  was  before. 
As  a  complete  system,  it  m^y  be  pronounced  superior  to  any  ever 
published."  The  imperfections  of  the  previous  editions,  which 
have  been  noticed  by  the  noost  distinguished  teachers  of  Arithme- 
tick, are  to  a  great  degree  remedied  in  the  present  edition. 

The  alterations  and  improvements  consist  in  the  following  par- 
ticulars. Several  rules  have  been  added,  as  well  as  a  variety  of 
Tables,  of  much  practical  importance.  Some  Tables  have  been 
corrected  and  others  have  been  eulargeid.  Several  simple  and 
obvious  rules  were  redundant  and  have  been  omitted.  The  Rule 
of  Three  and  interest  have  been  much  improve^.^|^emonstra- 
tions  of  a  large  proportion  of  the  riiles  were  t^gl^^n  by  Mr, 
Pike  :  where  the  subject  would  readily  admit,  they  have  been 
supplied.  The  illustrations  of  the  Hules  are  more  copious,  and 
in  many  cases  simplified.  Most  of  the  Algebraick  demoostration^, 
which  are  useless  to  the  mere  student  in  Arithmetick,  have  been 
exchanged  for  arithmetical  illustrations.  I,iOgarithm<(,  Trigonome* 
try,  Algebra,  and  Conic  Sectioiis,  are  omitted.  These  subjects 
were  so  briefly  treated  by  Mr.  Pike,  as  to  possess  little  value.  A» 
they  require  a  large  volume  of  themselves,  and  are  very  fully 
treated  of  in  Day's  Course  of  Mathematicks,  and  in  the  system  of 
Mathematicks  now  publishing  at  the  University  in  Massachusetts, 
the  publisher  has  been  uniformly  advised  to  omit  them  entirely. 

A  concise  System  of  Book  Keeping  by  single  and  double  Entry, 
has  l>een  added  to  the  work,  whicb^  we  hesitate  not  to  say,  will 
greatly  enha.oce  its  value. 

It  is  confidently  believed  that  this  edition  will  merit  the  appro- 
bation of  the  publick,  and  receive  that  patronage  which  has  been 
sa  liberally  bestowed  on  the  previous  editions. 

THE  PUBLISHER. 

Trot,  October  31,  1822. 
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RECOMMENDATIONS. 


DARTMOvnf  UirrvxiisiTT,  1786. 
At  tlie  cequest  of  Nicolas  Pike,  Esq.  we  have  inspected  his  System  of  Arith- 
metick,  which  we  cheerfully  recomineiid  tp  the  publick,  as  easy,  accurate,  «tii 
complete.    And  we  apprehend  there  is  no  treatise  of  the  kind  extant,  frem 
which  so  great  utility  may  arise  to  Schools. 

B.  WOODWARD,  Math,  and  Phil.  Prof. 
JOHN  SMITH,  Prof,  of  the  Learned  Langusget. 

I  d<>  most  sincerely  concur  in  the  preceding  recommendation. 

J.  WHEELOCK,  Preadent  of  the  University. 


Providence,  Rhode  Islaitd,  1785. 

Whoever  may  have  the  perusal  of  this  treatise  on  Arithmetick  may  natur- 
ally conclude  I  might  haye  spared  myself  the  trouble  of  giving  it  this  recom- 
mendation, as  the  work  will  speak  more  for  itself  than  the  most  elaborate  rec- 
ommendation from  my  pen  can  speak  for  it :  But  as  I  have  always  been  much 
delighted  with  the  contemplation  of  mathematical  subjects,  and  at  the  same 
time  fully  sensible  of  the  utility  of  a  work  of  this  nature,  1  was  willing  to  render 
every  assistance  in  my  power  to  bring  it  to  the  publick  view  :  And  should  the 
student  read  it  with  the  same  pleasure  with  which  I  perused  the  sheet?  before 
they  went  to  the  press,  I  am  persuaded  he  will  not  fail  of  reaping  that  benefit  from 
it  which  he  may  expect,  or  wish  for,  to  satisfy  his  curiosity  in  a  subject  of  this 
nature;  The  author,  in  treftting  on  numbers,  has  done  it  with  so  much  perspicu- 
ity and  singular  address,  that  I  am  convinced  the  study  thereof  will  become 
more  a- pleasure  than  a  task. 

The  arrangement  of  the  work,  and  the  method  by  which  he  leads  the  tyro 
into  the  first  principles  of  numbers,  are  novelties  I  have  not  met  with  in  any  book 
I  have  seen.  Wingate,  Huttoo,  Ward,  Hill,  and  many  other  authors  whose 
names  might  be  adduced,  if  necessary,  have  claimed  a  considerable  share  of  mer- 
it ;  but  when  brought  into  a  comparative  point  of  view  with  thi^  treatise,  they 
are  inadequate  and  defective.  This  volume  contains,  brides  what  is  useful 
and  necessary  in  the  common  affairs  of  life,  a  great  fund  for  amusement  and  en- 
tertainment. The  Mechanick  will  find  in  it  much  more  than  he  may  have  oo- 
easion  for  ;  the  Lawyer,  Merchant  and  Mathematician,  will  find  an  ample  field 
for  t|ie  exercise  of  their  genius  ;  and  I  am  wdl  assured  it  may  be  read  to  great 
advantage  by  students  ef  every  class,  from  the  lowest  school  to  the  University. 
More  than  this  need  not  be  said  by  me,  and  to  have  said  less,  woidd  be  keeping 
back  a  tribute  justly  due  to  the  merit  lof  this  work. 

BENJAMIN  WEST. 


Uriversitt  in  Cambridge,  1786. 
Haviitg,  by  the  desire  of  Nicolas  Pike,  Esq.  inspected  the  following  volume 
in  manuscript,  we  beg  leave  to  acquaint  the  publick,  that  in  our  opinion  it  is  a 
work  well  executed,  and  contains  a  complete  systnn  of  Arithmetick.  The 
rules  are  plain,  and  the  demonstrations  perspicuous  and  satisfactory  ;  and  we  es- 
teem it  the  best  calculated,  of  any  single  piece  we  have  met  with,  to  lead  youth, 
by  natural  aud  easy  gradations,  into  a  methodical  and  thorough  acquaintance 
with  the  sc  icnce  of  figures.  Persons  of  rU  descriptions  may  find  in  it  every  thing, 
respecting  numbers,  necessary  to  their  ijusiness ;  and  not  only  so,  but  if  they 
^ve  a  speculative  turn,  and  mathematical  laste,  may  meet  with  miioh  for  their 
entertainment  at  a  leiavre  hour. 
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ri  RECOMMENDATIONS. 

We  are  happy  to  see  so  useful  an  American  production,  which,  it  it  should 
meet  with  the  eocouragement  it  deserves,  among  the  inhabitants  of  the  United 
States,  will  save  much  money  in  the  country,  wfaidi  would  otherwise  be  sent 
to  Europe,  for  publications  of  this  kind. 

We  heartily  recommend  it  to  schools,  and  to  the  commumly  at  lai^e,  and 
wish  that  the  ihdustry  and  skill  of  the  Author  may  be  rewarded,  for  so  benefi- 
cial a  work,  by  meeting  with  the  general  aj^robation  and  encouragement  of  the 
publick. 

JOSEPH  WILLARD,  D.  D.  President  of  the  University. 

E.  WIOGLESWORTH,  S.  T.  P.  Mollis. 

S.  WILLIAMS,  L.  L.  D.  Math,  et  Phil.  Nat.  Prof.  Mollis. 


Tale  Collegs,  1786. 
Upow  examining  Mr.  Pike's  System  of  Arithmetick  and  Geometry,  in  manu- 
gcript,  I  find  it  to  be  a  work  of  such  mathematical  ingenuity,  that  I  esteem  myself 
honoured  in  joining  with  the  Rev.  President  Willard,  and  other  learned  gentle- 
men, in  recommending  it  to  the  publick  na  a  production  of  genius,  interspersed 
with  originality  in  this  part  of  learning,  and  as  a  book,  suitable  to  be*  taught  in 
fchools  ;  of  utility  to  the  merchant,  and  well  adapted  even  for  the  University  in- 
struction. 1  consider  it  of  such  merit,  as  that  it  will  probably  gain  a  very  gene- 
ral reception  and  use  throughout  the  republiek  of  letters. 

E2RA  STILES,  President. 


BoSTOH,  1786. 
From  the  known  character  of  the  Gentlemen  who  have  recommended  Mr. 
Pike's  System  of  Arithmetick,  there  can  be  no  room  to  doubt,  that  it  is  a  valua- 
ble performance  ;  and  will  be,  if  published,  a  very  useful  one.    I  therefore  wish 
kirn  Mocess  in  its  publication. 

JAMPS  BOWDOIN. 


Vsiov  College,  Oct.  10, 1822. 
Pike's  Arithmetick  is  too  well  known  and  too  highly  appreciated  to  r«^ 
quire  any  recommendation ;  and  by  furnishing  an  edition  of  that  work,  in  Which 
eommon  language  is  :>ubstituted  for  algebraic  sigzts^  Professor  Dewey  has  confer- 
red a  favour  on  those  who  may  wish  to  acquire  or  teach  Arithmetick  witho  \\ 
Algebra ;  by  Whom  it  is  presumed  this  edition  will  be  patronised. 

E.  NOTT,  President. 


gcHSiTECTADT,  Oct.  16, 1822. 

Mr.  Wm.  S.  pARKKRr 

r  HAVE^for  many  years  been  fully  acquainted  with  Pikers  System  ofJiriAme" 
Heky  and  am  persuaded  of  its  excellence  ;  I  do  not  know  of  any  treatise  of  more 
practical  utility  ;  the  arrangements  of  its  parts  is  natural,  its  rules  are  plain  and 
easily  understood  and  applied,  and  it  contains  all  that  is  of  any  importance  to  the 
Mercantile  or  Scientific  Arithmetician.  -  To  those  who  have  not  the  elementary 
knowledge  of  Algebra,  the  translation  of  the  Algebraic  expression  into  plain 
Arithmetical  language  must  be  very  acceptable  and  profitable. '  This  improve- 
ment, together  with  the  notes  and  emendations  of  Professor  Dewey,  cannot  fail 
to  ensure  the  public  copfidencc  and  patronage^  A  hand  so  able  as  his,  cannot 
touch  without  improving  an  elementary  treatise,  and  wherever  he  is  known,  hit 
«a]ne  must  be  a  suificient  credential. 

Wishing  you  all  success,  and  abundant  remuneration  for  your  labours,  I  ajn« 
Sir,  your  frier^  and  servant. 

T.  M'AULEY,  S.T.D. 
Late  Professor  of  Mathematicks*  Union  College. 
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RECOflIMENl>ATI0NS.  Tii 

Amrsmt,  Mass.  Feb.  9, 18^ 
I  HATS  long  been  acquainted  with  Pike's  Arithmetic,  and  think  it  the  beit 
of  any  extant,  for  those  who  wish  to  acquire  a  thorough  knowledge  of  Arith- 
metic as  a  science  and  an  art.  The  plan  of  improvement  adopted  and  pursued 
by  Professor  Dewet,  in  the  present  edition,  is,  in  my  opinion,  such  as  to  render 
the  work  more  perfect  and  more  useful.  By  supplying  defects,  omitting  redun- 
dancies, and  illustrating  what  was  obscure,  he  has  given  to  the  present  edition  a 
superior  value.  I  cheerfully  recommend  the  work  to  the  patronage  of  the  pub- 
He,  and  especially  to  the  patronage  of  the  Instructors  of  youth  in  Academics  and 
3bhools,  as  combining  more,  exc^ences  than  any  other  Arithmetic  now  in  use. 

ZEPH.  SWIFT  MOORE, 
President  of  the  Cellmate  Institution,  at  Amherst,  Mast, 


Lssox,  Ms.  Aprii.  20, 182^. 
I  HAVE  seen.Pike's  Arithmetic  revised  by  Mr.  Professor  Dswki  of  WiUiomi 
College.  I  entirely  approve  of  all  the  alterations,  additions,  and  illustrations. 
1  cannot  but  believe,  that  the  work  thus  presented  to  the  public,  will  be  superi- 
or to  any  thing  pf  the  kind  extant..  While  it  initiates  the  scholar  into  the 
theory  of  this  science,  it  is  distinguished  for  a  happy  conciseness,  lucid  method, 
and  graceful  «implicity,  which  cannot  foil  to  make  it  a  valuable  companion  for  * 
itbe  Merchant,  Mechanic,  gir  Farmer. 

LE^l  GLEZEN, 
Preceptor  of  Lenox  Academy. 

Extract   of  a   Letter  from  Mr,  Benedict^  Tutor  of  JVUlianu  College,  to  the 
Publisher^  dated 

Williams  College,  JAirtrART  2,  18^. 
Mr.  Parkek, 

^  From  the  experience  which  I  have  had  in  instructing  jroutii,  I  have  had  ocea- 
ttoB  to  acquaint  myself  with  many,  if  not  most  of  the  Systems  of  Arithmetick  in 
ttse  in  this  country.  I  can  therefore  speak  with  some  more  confidence  than  I 
otherwise  should,  fh>m  having  proved  their  excellences  and  defects  by  actual 
trial  of  them. '  It  is  most  certain  that  as  a  complete  S3rstem  on  this  important 
part  of  education,  the  work  under  consideration  stands  preeminent.  It  is  impos- 
sible that  Arithmetick  should  be  so  treated  of,  as  not  to  leave  much  to  be  done 
¥y  the  instructor.  Still,  as  I  think.  Pike's  System  will  enable  the  teacher  to  ben- 
efit bis  scholars,  to  give  them  sound  theoretical  and  practical  knowledge  in  this 
branch,  to  induce  them  to  think  and  reason  closely,  and  increase  their  power  of 
writhmetical  invehtion,  far  more  than  any  one  within  the  compass  of  my  knowl- 
edge, fjpoellent  as  it  was  when  it  came  from  its  author,  it  had  its  defects.  By 
the  revision  of  it  by  Lord,  little  else  was  done  than  to  change  the  stcriing  to  fed- 
eral notation.  Much  remained  to  he  done.  In  some  partj,  Mr.  pike  had  been 
needlessly  minute,  and  loaded  the  work  with  a  multiplicity  of  rules  on  one  sub- 
ject, which  the  accountanteould  not  but  make  fer  himself,  as  occasion  demdnddd^ 
with  perfect  ease.  Though  his  illustrations  and  demonstrations  are  usually  very 
good,  in  some  cases  they  were  obscure ;  and  in  some  parts,  as  for  instance  that  of 
unrest,  there  was  a  great  deficiency.  I  have  examined  the  work  with  Mr. 
Dewey's  corrections,  with  considerable  care.  He  has  bestowed  greet  labour 
opctt  it,  and  I  think  to  excellent  purpose.  It  is  still  PikeV  Arithmetick ;  but 
altogether  more  perfect  than  it  was  before.  I  do  believe  that  as  a  complete  Sys- 
tem, it  may  be  pronounced  superior  to  any  one  ever  published.  1  most  earnestly 
wish  you  success  in  its  pubhcation ;  and  I  feel  a  confidence  that  good  jndges  will 
net  hesitate  on  perusing  it,  to  give  it  an  unqualified  recommendation.'' 

Yours  respectfully, 

GEORGK  W.  BEXEDTCT. 
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EXPLANATION 

O'V  rap.  CHARACTERS  HADE   USE  OV  IN  THIS  TR£ATI6S. 

~  The  sign  of  equality :  as  12  pence  =  1  shilling,  signifies  that  12  pence  W0 
c^qual  to  one  shilling ;  and,  in  general,  that  whatever  precedes  it  is  equid  to  what 
follows. 

-f-  The  sign  of  Addition :  as  54-5=10,  that  is,  5  added  to  5  is  equal  to  10. 
R«ad  5  plus  5,  or  5  more  3  equal  to  10. 

—  Tlio  sign  of  Subtraction  :  as,  12 — 4=^8,  that  is,  12  lessened  by  4  is  equal 
to  8,  or  4  from  12  and  8  remains.     Read  12  minus  4,  or  12  less  4  equal  to  8. 

X  The  sign  of  Multiplication :  as  6  X  3=30,  that  is,  6  multiplied  by  5  is  eq«at 
to  30.     Read  6  into  5  equal  to  30. 

-h  or  5)30(  The  sign  of  Division  :  as  30-r5=6,  that  is,  30  divided  by  5  is 
equal  to  6.     Read  30  by  3  equal  to  6. 

875 

—-»  Numbers  placed  frtictionwise,  do  likewise  denote  division,  the  numerator 

or  upper  number  being  the  dividend,  and  the  denominator  or  lowet  number,  the 

onrr 

divis<>r ;   thus,  -^  is  the  same  as  875-f-25=35* 

:  :':  ;  The  sign  of  proportion,  thus,  2  : 4  ::  8  :  16,  that  is,  as  2  is  to  4  so  is  8  to  1^. 
-rf  Signifies  Geometrical  Progression. 

9 — 2-f  6=:13  Shews  that  the  difference  between  2  and  9  added  to  6  it  equaf 
to  13.  Read  9  minus  2  plus  6  equal  to  13.  And  that  the  line  above  (called  a 
rtneuium)  connects  all  the  numbers  over  which  it  is  drawn. 

12—3+4=5  Signified  that  the  sum  of  3  and  4  taken  from  12  leaves  or  is  equal 
tV5^ 

I '  Signifies  the  second  power,  or  Square. 
I  ^   Signifies  the  third  power,  or  Cubc% 

I      Sigm'fies  any  power  in  general,  as  6|»=-8quarc  of  6 ;  and  50|'=CTil>e 
«>f  50,  &c.  thus  m  signifies  either  the  square  or  cube,  or  any  other  power. 

^,  or  '^  Prefixed  to  any  number  or  quantity,  signifies  that  the  square  root 
of  that  number  is  required.  It  likewise  (as  also  the  character  for  any  other 
root)  stands  fbr  the  expression  of  the  rootT>f  that  number  or  quantity  to  which 

it  is  prefixed.    As  ^36=6,  and  ^108-f-3()=12,  and  36i>=6,  &c. 

%/i  or  1 3  Prefixed  to  any  number,  signifies  that  the  cube  root  of  that  number 

3  3 ^  ( 

rt  required,  or  expressed.    As  v'216=6,  and  ^oi:s-i'Ui6=9,  &c.  or  216|    = 
C,  kc^ 

.    or  |_    Signifies  any  root  in  general.    As  36|i=x9quar9  root,216|»=scube 

n 
ro*-»t,  &c.     Thus,  —  signifies  either  the  square  root,  cube  root,  or  any  oth 

root  w  h.iipver. 

ahed  Wh*n  i*vcrat  Tetters  are  set  together,  they  are  supposed  to  be  multi- 
plied into  each  other;  as  tho?e  in  the  matgin  are  the  same  as  axbxcxdt  and 
i^present  the  continual  product  of  quantities  or  nombers. 

—  Is  the  reciprtk'al  of  «,  and  •-  is  the  reciprocal  of  — . 
a  b  '^  a 

U  a  be  the  root,  then  axa=(ta  or  aa  is  the  square  of  a,  and  aXciX(t^=aaa 
or  ff3  'm  the  cube  of  ^,  kc. 

.Vo/r.     The  fig-ure  above  is  called  the  index  of  the  power. 

U  is  usual  to  write  shillings  at  the  left  hand  o^  a  stroke,  and  pence  at  the 
light ;  thu«,  1^  is  thirteen  shillings  and  four  pence. 

.Vo^f.  The  u?e  of  tbe!»e  characters  must  be  perfectly  vnderst%od  l^f  the  pu- 
pil, :\s  he  may  have  o<?casion  fos  Ihcnn. 
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NEW  AND  COMPLETE 

SYSTEM.  OF  ARITHMETICK. 

•  »•'»•     ••         •»•« 

ipipi—  


AKITIIMETICK  is  tlie  Art  or  Science  of  computing  by  nom- 
bers,  and  consists  both  in  Theory  and  Practice.  The  Theo- 
ry considers  the  nature  and  quality  of  numberf,  and  demonstrates 
the  rea«on  of  practical  operations.  The  Practice  is  that,  which 
^h^ws  the  method  of  workiag  by  numbers,  so  as  to  be  most  oseftil 
and  expeditious  fur  business,  and  is  comprised  uo<)er  five  j>riocipal 
or  fundamental  Rules,  viz.  Notation  or  Numeration,  Additiov, 
SuBTRACTioif,  Multiplication,  and  Division  ;  the  knowledge  of 
which  is  so  necessary,  that  scarcely  any  thing  io  life,  and  nothing 
in  trade  can  be  done  without  it. 


NUMERATION 

!.  TKACHES  the  different  value  of  figures  by  their  diflerent 
places,  and  to  read  or  write  any  sum  or  number  by  these  tenchar^ 
ttcters,  0,  1,2,  3,  4,  5,  6,  7,  8,  9. — t)  is  called  a  cypher,  and  all  the 
rest  are  called  figures  or  digits.*  The  names  and  significations  of 
(he^^e  characters,  and  the  origin  or  generation  of  the  numbers  they 
stand  for>  are  as  follow  ;  0  nothing  ;  1  one,  or  a  single  thing  called 
an  unit;  l4-l==2,  two  ;  2+l=S,  three  ;  3+1=4,  four;  4+1=5, 
five;  5+1=:6,  six;  6+l=:7,  seven ;  7+l«8,  eight;  8+1=9, 
nine;  9+1=10  ten  ;  which  has  no  single  character  ;  and  thus,  by 
the  continual  addition  of  one,  all  numbers  are  generated. 

2.  The  value  of  figures  when  alone,  is  called  their  timp/e  value, 
and  is  invariable.  Besides  the  simpU  value,  they  have  a  Ivcai  val- 
ue, that  is,  a  value  which  varies  according  to  the  place  they  stand 

*  'VhtCeJgiiru  or  digits  were  obtained  from  the  Arabiann,  and  were  introduc- 
ed into  Europe  in  the  ninth  century.  The  Aral>t  probably  derived  the  deci* 
(•al  noliijon  from  India.  The  fcxageiimal  dtvifion  had  previoufly  been  in  geii« 
cral  ufc  in  Europe.  Thit  mode  of  divifion  it  yet  retaioeci  in  a  few  cafes,  at  in 
the  divifiou  of  umt,  where/x/y  minutes  make  an  hour,  ftxty  fecondt  a  minute, 
&c.  The  fifluret  are  douhtlcft  called  df^ts  from  df^uxi  a  fin^^cr,  becaufc  cornif- 
iBf  ufcd  to  he  performed  on  the  fingers. 

(; 
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18  NUMERATION. 

io  when  conoected  together.  In  a  combirtatioD  ofligures,  reckon- 
ing from  the  right  to  the  \efi,  theirgurre  m  the  first  place  represents 
its  simple  valtie  ;  that  in  the  second  pFace,  ten  timea  its  simple  val- 
ue, and  so  on  ;  each  succeeding  figure  heine  ten  limes  the  value 
of  it  in  the  place  rmmediatelj  preceding.  There  is  no  reason  in 
th«  nature  ofnuinbers  that  their  loca^  value  should  vary  accorditig 
to  this  law.  They  might  have  been  made  to  increase  in  3,  4,  5, 
&c.  fold,  or  in  any  other  ratio.  The  tenlbld  increase  is  assumed 
because  it  is  most  coavenient. 

3.  The  values  of  the  places  are  est itnated  according  to  their  or- 
der :  rhe^rat  is  denominatiid  tlie  place  of  units  ;  the  second,  tens  ; 
the  third,  liun^edsj.an^  js^^oo*  as  in  the  table.  Thus  in  the  num" 
her — 6293467  ;  7,  in  the  first  ^ace  :»igntfies  only  seven  ;  6,  in  the 
secon4*j^lficeL;:siji9^^'s'6*teAs,''.ar  sixty  ;  4,  in  the  third  place,  four 
hundred  V  3»  in*  the*  You  rlfi' place,*  three  thousand;  9,  in  the  fifth 
place,  ninety  thousand  ;  2,  in  the  sixth  piace,  two  hundred  thou- 
sand ;  5,  in  the  seventh  place^  is  ^e  millions  ;  and  the  whole,  tak- 
en together,  is  read  thus  ;  five  millions,  two  hundred  and  ninety 
three  thousand,  four  hundred  and  sixty  seven. 

The  process  of  Numeration  may  be  more  clearly  seen  by  th« 
foHowiug 

TABLE. 


S 

o 


a 
o 


is.  li 

•si  'si 

•si*".         js^m         4 

S  o  S  «i  c"-  "  "  o 

S^ll         S.S  =  -2  .      £4 

ecoccisecoae-:Cs  osc.ts 
2  4  5,9  3  8.6  7  6,2  6  7.  J$  9   1,3  4  &. 

Six  pbces  of  figures,  beginning  on  the  right,  are  called  a  period, 
and  each  successive  six  places  another  period.  Each  period  is  con< 
tidered  as  divided  into  two  haif  periods  of  three  figures  each.  These 
are  distinguished  by  (he  comma,  ami  the  point  for  a* period.  There; 
is  an  obyious  reason  for  this  division  into  periods,  for  at  the  begin- 
ning of  each  period,  there  is  a  new  denomination  of  units,  of  which 
the  tens,  hundreds,  thousands,  &c.  are  numerated  as  in  the  firA 
period. 

4.  A  cypher,  though  it  is  of  no  signification  itself,  yet,  it  pos- 
Ksses  a  place,  and,  when  set  on  the  right  hand  of  figures,  in  whole 
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NUMERATION.  19 

numbers,  increases  their  value  in  the  same  tenfold  proportion ;  thus, 
9  signifies  only  nine ;  but  if  a  cypher  is  placed  on  Hs  right  hand, 
thus,  90,  It  then  beeon^es  ninety  ;  and,  if  tivo  cyphers  be  placed  on 
its  right,  thus,  900,  it  is  nine  hundred^  &c. 

5.  To  enumerate  any  parcel  of  figures,  observe  the  following 
Hnie. 

First,  leomtDitthe  words  at  <he  head  of  the  table,  viz.  units,  tens, 
hundreds,  &c  t^  memory,  then,  to  ihe  simple  value  ot  each  figure, 
join  the  name  of  its  place,  beginning  at  the  Mt  hand,  and  reading 
towardtt  the  right.-r-jWi>re  particularly — I.  Place  a  dot  under  the 
right  hand  figure  of  the  2d,  4th,  6(h,  8th,  kc,  halfperiod^i,  and  the 
figure  over  such  dot  will,  universally,  have  the  name  of  thousands. 
— 2.  Place  the  figures,  1,2,  3,  4»  &c.  as  indices  over  the  2H,  3d, 
4th,  &c.  period.  These  indices  will  then  shew  tlie  number  of  limes 
the  millions  are  increased. —  fbe  figure  under  I,  bearing  the  name 
of  millions,  that  under  2,  the  i^ame  of  billions  (or  millions  of  mill- 
ions) that  under  3,  trillions. 

EXAMPLE. 

Scxtillions.  Quintilli.  QuatrilL   Triiltonft.   BiItion«.  Milfioot.     Uniu. 
r^A^      r^A-o      r%«\.^      r^-A-^      rN^A-<-»      rv^^^      r^^^^ 

th.  un.      th.  un.      th.  ua.      th.  ua.       th.  un.  tli.  uo,   r.x.t.c.x.u-. 

^^A^^O)"^4  ^^^^^^^n^^    ^^A^^^A^^  ^hA^^ ^^A^5  ^NA^^^^I^^^    ^^A^^^^A^^  I^A^^^NA^^ 

6  5  4  3  2  I 

913,'2O8,OOO,34l,62O,057,219,33a,8O9,379;12O,406,129,763 

H  '^  '^  '>^  '^  ''>^  '^ 

sr  sr  »•  ar  p-  cr  sr 

go  o  o  o  o  o 

fi  e  a  a  a  a 

i        i       i       I      I       I       s' 

Note  1.  Billions  is  sobstituted  for  mijlions  of  millions:  Trillions, 
for  millions  of  millions  of  millions  ;  Q,uatriIllons,  for  millions  of  mill- 
ions of  millions  of  millions,  and  so  on. 

The»e  n^qi^es  of  periods  of  figures,  derived  from  the  Latin  numc- 
r;jl^,  may  be  continued  without  end.  They  are  as  follows,  for 
twenty  periods,  viz.  Units,  iMillions,  Millions,  Trillions,  Quatrill- 
ioii«,  Qnintillions,  Sextillions,  Septillions,  Octillions,  Nonillions,  Do- 
r.ilUon^,  Undecillions,  Uuodecillions,  J  redecilhons,  Q^uatuordecill- 
ion«»,  Quindecillions,  Sexdecillions,  Se{ilendeci|lions,  Octodecillion**, 
Noremdecillions,  Vigintillions* 

T^E  Application. 

Wr*U  ^ovfi,  in  proper Jigitres,  ihefolUming  numbers, 

Fifteep.  ..-.---^---X5 

Two  hundred  Jf^d  fcyeoty  nine.         -        .        -        ^        -        -        •      2f^ 
Three  thoufancf  four  hundred  aqd  three.    ------ 

Thirty  fevenihoufand,  five  hundred  and  (ixty  ft'ven.    -        r         -  375^7 

Four  nundred,  one  thoufand  and  twenty  eight.  -        .         . 

Nine  mi1lfoot,fcventyt wot hoi}f«ind  ind  two  hundred.        -        -       907**00 
riftv' five  miUtont,  three  hundred,  nine  thoufand  and  nine.   • 
Eight  hundred  milUont,  forty  four  thoufand,  and  fifty  fiye. 
Two  thoufand, five  hundred  and  forty  three  millions,  four!  aui41l702 

liundred  and  thirty  one  thoufand,  fcven  hundred  and  two.  J  3^345 
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SIMPLE  ADDITION. 


Write  down  in  words  at  length  ike  following  nutnhers, 

8  437  709040  3476194  7584397647 

17  3010  879066  84094007  49)63109186 

329  76506  4091875  690748591  5000d8400700 


J^otation  by  Roman  Letters^ 


r. 

H. 

iir 

IV, 
V. 
Vf. 
Vff 


One. 
Two. 
Three. 
Four. 
Five. 
Six. 
Seren. 


VIM.  Eight. 

IX.  Nine. 

X.  Ten. 
X(.  Eleven. 

XII.  Twelve. 

XIII.  Thirteen. 

XIV.  Fourteen. 


XV.  Fifteen. 

XVI.  Sixteen. 

XVII.  Seventeen. 

XVIII.  Eighteen. 

XIX.  Nineteen. 

XX.  Twenty. 
XXX.  Thirty. 
XL.  Forty. 

L.  Fifty. 
LX.  Sixty. 
LXX.  Seventy. 
LXXX.  Eighty. 
XC.  Ninety. 
C.  HuQflred. 


CC.  Two  hundred. 
CCC.  'I'hree  hundre^. 
CCCC.   Four  hundred. 
D.  or  1 3.  Five  hundred. 
DC.  Six  hundred. 
DCC.  Seven  hundred. 
DCCC.  Eight  hundred. 
DCCCC.  Nine  hundred. 
M.  or  CAj.  One  Thousand. 
If)3.  Five  Thousand. 
'odd-  ^*^y  thousand. 
^OOO'.OD')-   ^**'^  hund.  thou, 
MUCCGVIII.  One  Thout^and, 
eight  hundred  and  eight. 

A  less  literal  number  placed  after  a  greater. always  augments  the 
value  ofthe  greater  ;  it' put  before,  it  diminishes  it.  'i  hus,  VI.  iss 
6  ;  IV.  ia  4  ;  XI.  is  II  ;  IX.  is  9,  &c. 

The  practice  of  counting  on  the  lingers  doubtless  originated  the 
methoil  of  Notation  by  Roman  Letters.  The  letter  I  was  taken 
for  one  finger,  or  one  ;  and  hence  II,  for  two ;  1(1,  for  three  ;  lill^ 
for  four;  and  V,  as  representing  the  opening  between  the  thomfat 
And  fore-finger,  and  bf^ing  also  an  easier  combination  ofthe  marM 
for  the  fingers,  was  taken  for  five.  As  IV  is  a  simpler  expression 
for  four  thJ^n  the  above,  it  was  doubtless  adopted  for  this  reason, 
ancf  on  the  general  principle  too  that  a  less  literal  number  placed 
before  a  greater  should  diminish  the  greater  so  much,  anil,  placod 
after  a  greater  should  augment  it  so  much.  Hence  as  IV,i!i  /ovr  ; 
VI  is  six  ;  VIII  is  eighty  and  so.  on.  Tem  was  expre?»ed  by  X,  he- 
cause  it  is  two  Vs  united,  and  twice  five  is  ten.  Fifty  was  express- 
ed by  L,  because  it  is  half  of  C  or  C,  as  it  was  anciently  written, 
and  C  is  the  initial  ofthe  Latin  centum^  one  hundred. 

Five  hundred  is  ejjpres^ed  by  D,  because  it  i^  half  of  the  Goth-, 
ic  CD  o**  ^'y  ^^^  initial  ot'miUe,  one  thousand. 


ADDITIOxN 

IS  the  putting  together  of  two  pr  mpre  numbers,  or  sum?j  to 
make  them  one  total,  or  whole  sum. 

SIMPLE  ADDITIQy 
Is  the  adding  of  several  integers?  or  whole  numbers  together, 
which  are  all  of  one  kind,  or  sort ;  as  7  pounds,  12  pounds,  and  t^O 
poun(|$j^eing  added  together,  their  a^regate,  or  sum  total,,  i^  w^i^ 
pounds. 
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SIMPLE  ADDITION.  21 

RULB. 

Having  placed  uoit8  under  aoits,  ten9  under  lens,  &c.  draw  a  Ime 
underneath,  and  begin  with  the  units ;  after  adding  up  every  fig- 
ure in  that  column,  consider  how  many  tent  are  contained  in  their 
sum,  and  placing  the  excess  under  the  units,  carry  so  many  as  you 
have  tens,  to  the  next  column,  of  tens :  Proceed  in  the  ss^me  man- 
ner through  every  cojui^n,  or  row,  and  set  down  the  whole  amount 
of  the  last  roiv.* 

*  ThU  Rule  at  well  as  the  method  of  proof,  it  founded  on  the  known  aslom, 
'*  the  whole  it  equal  to  the  fum  of  all  itt  parts. '^  The  method  of  placing  (he 
|iumbert,attd  C4rr/ing  for  the  tent,  it  evident  from  the  nature  of  notation ; 'for, 
any  other  difpofition  of  the  numbert  would  alter  their  value ;  and  carrying  one« 
for  every  ten,  from  «n  inferiour  to  a  fuperiour  column,  it, evidently,  rtght ;  l>e« 
caufe  one  unit  in  the  latter  cafe  it  equal  to  the  value  often  unitt  in  th<-  former. 

B^fidet  the  method  of  proof  here  given,  there  it  another,  by  cading  out  the 
nines;  thus: 

1.  Add  the  6guret  io  the  upper  row  together,  and  fi^d  how  many  nines  are 
.  contaii^ed  in  their  fum. 

2.  Reject  the  oioft,  and  fe^  down  the  remainder,  directly  even  with  the  flg- 
uret  in  the  row. 

3.  Do  the  fame  with  each  of  the  given  numbert,  and  fct  all  the  exceflea  of 
ninet  in  a  column,  and  find  their  fum ;  then,  if  the  excefs  of  ainet  in  this  fum, 
found,  at  before,  it  equal  to  the  excefs  of  ninet  in  the  fum  total ;  the  queftion 
is  fuppofed  to  be  right. 

Example. 


5738 
9156  5 

8471 
53»4 


^    ^1        Thit  method  dependt  upon  a  property  of  the  number 

5^19.  which, eifcept  3,  belongt  to  no  other  digit  whatever; 

^  viz,  thit  any  numlier  divided  by  9,  will  leave  the  famp 

^^    -^  j    remainder,  at  the  fum  of  its  6gurcs,or  digits,  divided  by 

*5$5iljS    ^J    9  •  which  nuy  be  thus  demonftrated. 

Demot^raticm.  Let  there  be  anv  number,  as  543 % ;  this,  feparated  into  its  feveral 

pacts,  becomet  5000+400-1-30  1  a ;  but  5000  ~s  X 1000  —5  X  999-h  i  ^5  X  999 

-[-S'     In  like  manner  400    4~~99-i-4,  ax^  30=3x9  !  3.    Therefore,  5^3%— 

5x999    Sf  •r4^^-f4, -^F^4  3i-a~5^9994-4X99  h3X9-i-5-f4-i-3H-*' 

543a    JX999f4X99f3X94-5H-4+3^-»      _. 

And =  ■       — -— ;  but5X999+4X99"f-3X9is 

9  9 

divifible  by  9;  therefore, 543 a,  divided  by  9,  wilt  leave  the  fame  remainder,  as 
J-t  4  '"3'f  a*  divided  by  9 ;  aQd  the  fame  will  hold  good  of  any  other  number 
whatever. 

The  fame  property  belongs  to  the  number  3 :  However,  thit  incboveniency 
attends  this  method,  that,  although  the  work  will  always  prove  right,  when  it  is 
fo  J  it  will  not,  always,  be  right,  when  it  proves  fo;  I  t\aTe, therefore, given  this 
demonflration  more  for  the  fakt  of  the  curious,  than  for  any  ixal  advantage. 

In  calling  out  the  nines,  proceed  thus.  Begin  with  the  uppermoA  row  of  the 
example  at  the  left  hand  ;  5  and  7  ar«  11,  from  which  ta^e  out  nine*  and  3  re- 
mains: 3  added  to  3  make  6,  which  mud  be  added  to  the  S,  becaufe  6  is  lefs 
than  9, and  the  fum  is  14 :  caft  out  nine  and  5  remains,  which  is  to  be  placed 
at  the  right  againfl  the  row,  as  in  the  example.  In  the  next  row,  9  the  fird  fig- 
ure^may  he  omitted  becaufe  it  is  9 ;  then  1  and  5  make  6,  which  added  to  the  6, 
make  it,  from  which  take  out  9, and  3  remains  to  be  placed  on  the  right  of  the 
row  as  before.  Proceed  thus  with  all  the  rows  and  with  the  fum  at  bottom. 
Then  add  the  r^maiiHlcrf  againfl  the  feveral  rows,  caftiiig  out  9  as  often  as «: 
/ 
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SIMPLE  ADDITION. 


Proof.  Begio  at  the  top  of  the  sum  and  reckoa  the  figures  down= 
wards,  in  (he  same  manner  ae  they  were  added  upwards,  and,  if  it 
be  right,  this  aggregate  will  be  equal  to  the  first.  Or,  cut  off  the 
upper  line  of  figures,  and  find  the  amount  of  the  rest ;  then,  if  the 
amount  and  upper  line,  %vhen  added,  be  equal  to  the  sum  total,  the 
work  is  supposed  to  be  right. 


Addition  akd  Subtraction  Table. 


1|  2 

••* 

4 

5 

fi" 

7 

'«'  1 

■' 

10 

1  " 

I^' 

2 
1 
~4 
~6 
~6 
~7 

1 
9 

10 

••1 

6 

6 

7 

8 

9 

10  1 

11 

u 

IJ 

14 

6  1 

6 

-   1 

» 

9 

10 

11    1 

I'i 

.t3 

14 

16 

^  1 

7 

n 

9| 

10] 

II 

12  1 

.13  1 

N 

1.-. 

16 

7  1 

8 

9i 

10 

"    1 

Vi 

13  1 

1.1   1 

!5 

ii;  I 

i  7 

«   1 

9 

10 

II 

1-   1 

13  1 

•4  1 

15   1 

16 

•'  1 

18 

9i 

10 

11 

If 

13  1 

14 

16  1 
16   1 

lo   1 
17  1 

17  1 

18  1 

IH    1 

19 

10  1 

11 

12  1 

13 

N 

l.> 

'-    1 

i'') 

"    1 

12 

13 

14 

16  1 

IC   1 

17] 

^>^  1 

19   1 

tV       1 

'11 

12  1 

13 

U| 

16  1 

16   1 

17  1 

18  1 

VJ  I 

sru  1 

s-i    1 

:^ 

When  you  would  add  two  numbers,  look  one  of  them  in  th^  left 
hand  column  and  the  other  at  top,  and  in  the  common  angle  of 
meeting,  or.  at  the  right  hand  of  (he  first,  and  \u\iiev  the  second, 
you  will  find  (he  sum — as,  6  and  8  is  13. 

When  you  %vould  subtract :  Find  the  number  to  be  subtracted  in 
the  left  band  column,  run  your  eye  along  to  the  right  hand  till  you 
find  the  number  from  %vhich  it  is*  taken,  and  right  over  it  at  (op  yoq 
uill  find  the  diOfcreuce — as  8,  taken  from  13,  leaves  5. 


(K:rtirt,and,  if  the  rrmainder  be  the  Tame  ai  tliat  againfl  the  fumtasU  is  lu  this 
cj^ample,  the  work  it  prcfumed  to  l)e  right. 

An  eafier  method  of  cafting  out  the  nines,  is  to  begin  as  before,  and  when  the 
fum  txceeJs  mine^  to  add  the  (inures  tliemfelves  of  this  fum  as  before,  and  fo  pro* 
(ccd,  aird  this  new  Aim  wilt  alwavs  be  equal  to  the  remainder  after  nine  is  ta- 
ken from  the  firft  fum.  Thus,  as  before,  3  and  7  arc  la, — now  add  the  num- 
bers of  this  fum,  which,  being  i  and  2,  make  3,  equal  to  the  remainder  after  9 
is  taken  from  ta;  then  3  and  3  added  to  8  mike  I4i — ^d  the  i  and  4, and  the 
fum  is  5,  the  fame  as  the  remainder  al>ove.  In  the  next  row,*— omitting  the  9, 
the  fum  is  i3,the  numbers  of  which,  i  and  2,  make  3,  the  remainder  as  abpvc. 
The  fame  will  hold  true  in  any  cafe. 

Note.  It  ihould  be  noticed  that  the  method  of  proof  for  this  rule, and  vari- 
ous others,  depends  upon  the  accuracy  of  both  operations.  It  does  not  follow 
bcaufe  the  refult  is  the  fame- by  both  operations,  that  there  tan ^  no  error.  For 
both  operations  may  (>e  incorrectly  performe(|»  aud  the  refult s,  though  alike, 
4  rroneous.  The  t^  proof  that  any  refult  is  riglit,  is  tkc  corral  fer/'^rKo/tce  of  all 
fj.t  cferathnt. 
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SIMPLE  ADDITION. 
{Examples. 


23 


J. 

2, 

3. 

4. 

5. 

6. 

x- 

m. 

Cirt. 

Mile«. 

Yards. 

£. 

1 

n 

123 

1234 

12345 

987654321 

2 

34 

466 

5678- 

67890 

123456789 

3 

66 

78& 

9098 

98765 

234567891 

4 

78 

12 

7654 

43210 

345678910 

5 

90 

345 

32J0 

12345 

456789123 

6 

1 

678 

-62 

67890 

567879287 

7 

2S 

901 

4713 

74100 

678900028 

a 

45 

234 

131 

64786 

789400690 

9 

67 

567 

9128 

19876 

548769138 

t>oin.  45 

40908 

'  :> 

In  the  first  Example,  the  student  adds  tog^ether  the  several  num- 
bers, and  finds  the  sum  to  he  45  ;  and,  as  there  is  hut  one  column, 
he  must  set  down  45  for  the  answer. 

in  the  4th  Ex.  tho  student  will  add  the  numbers  of  the  column  on 
the  rif^ht  hand,  which  he  will  find  to  be  38  ;  he  will  set  the  8  un- 
der the  column,  and  carry  3  to  the  next  column.  The  next  col- 
umn with  the  3  to  be  carried,  he  will  find  to  be  40  ;  he  roust  set 
down  the  0,  and  carry  4  to  the  next  column.  This  will  be  foun<i 
to  be  29;  the  9  is  to  be  set  under  the  column,  and  the  2  carried 
to  the  next  column,  which  makes  40 ;  the  cypher  is  to  he  put  un- 
der the  columoy  and  the  4  will  take  the  next  higher  place,  for  \t 
h  evident  the  whole  must  be  set  down.  The  same  course  must 
^  pursued  in  each  example. 


7. 

8. 

9. 

10. 

1234567 

1234567 

67 

1234567 

2345«78 

723456 

123 

9876543 

5456789 

34565  ' 

4567 

2102865 

4567890 

4566 

89093 

4321234 

5678209 

333 

654321 

5682098 

6789098 

90 

1234667 

6543218 

1997577 

n.  What  IS  the  snm  of  3406,  7980,  345  and  27  ?     Ans.  1175^. 

12.  A  man  borrowed  of  his  neighbour,  thirty  dolhirn  atone  time^ 
one  hundred  and  66  at  another,  and  seventy  &ve  at  another :  how 
much  did  he  borrow  in  the  whole  ?     Ans.  271  dolls. 

13-  Four  boys  collected  chcsnuts ;  A.  had  4096^  B.  16784,  C- 
11690,  and  D.  fiv^  hundred  and  67 ;  how  many  were  there  in  the 
whole  ?    Ans.  {  V     ;  ^ 

14.  Four  boys,  on  counting  their  apples,  found  that  A.  had  67, 
B.  II  ni«re  than  A,  C«  had  101^  and  D.  had  sixteen  naorethan  C;. 
how  many  had  they  all? 

15.  The  Deluge*^  happened  2348  years  before  the  birth  of  oar 
Saviour,  and  America  was  discovered  1492  years  a+terit;  bow 
iwny  years  intervened  ?    3  \       ' 
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»4  SIMPLE  SUBTRACTION. 


SUBTRACTION. 

TEACHES  to  take  a  less  number  from  a  greater,  to  find  aihrnl, 
ftliewingr  the  inequality  or  differetice  between  the  given  numbers. 
'J 'he  greater  number  is  cnlled  the  Minuend.  The  les$  number  is 
r.alleil  (he  Subtrahend.  The  diCTerence,  or,  what  is  leftaAer  tiie 
sitbtractiun  is  rnade^  is  called  the  Remainder. 

SIMPLE  SUBTRACTlpK 

Teaches  to  find  the  diflference  between  any  two  numbers,  which 
are  of  the  same  kind. 

Rule. 
Place  the  larger  number  up|>ermost,  and  the  less  tjnderneatb,so 
that  units  may  stand  untler  units,  tens  under  tens,  &c.  theoi  draw- 
ing a  line  underneath,  begin  with  the  units,  and  subtract  the  lower 
from  the  upper  figutc,  and  set  down  the  remainder ;  bat  if  the  low- 
er figure  be  greater  than  the  upper,  add  ten,  and  subtract  the  low- 
er tigure  therefrom  :  To  ih\K  difference,  add  the  upper  figure, 
which  being  set  down,  you  must  add  one  to  the  ten's  place  of  tlie 
lowet*  line,  for  that  which  you  added  before  ;  and  thus  proceed 
through*the  whole.* 

Proof. 
In  either  simple,  of  compound  Subtraction,  add  the  renminder 
and  the  less  line  together,  whose  sum,  if  the  work  be  right,  wilt 
be  equal  to  the  greater  line  :  Or  subtract  the  remainder  from  the 
greater  line,  and  the  difference  will  be  equal  to  the  les$. 

ExxaiPLcs. 

e.  3.  4. 

jCr  Mites.  Yards. 
305  4670  5^934 
103         4020  6182 


1. 

£• 

From 

25 

Take  12 

Kern. 

13 

Proof. 

tb 

5. 

6. 

Feet. 

Civt. 

879C47 

9 I 87641 

164348 

9.1843 

2762 


68934 


•  Dem.  When  all  the  figures  of  the  IcCi  number  arc  Icfs  th>n  their  corres- 
pondent figures  in  the  greater,  the  difference  of  the  fi)^ut  tt,  in  ll>c  federal  like 
places,  muft,  all  taken  together, make  the  true  diflrrcnce  ruu;>ht ;  bccaufe,  as 
the  fom  of  the  parts  is  equal  to  the  whole  ;  fo  muft  the  fum  uf  the  differences, 
uf  |,ll  the  fimiiar  parts,  be  equal  to  the  difference  of  the  whole. 

2.  When  any  figure  in  the  greater  nunitMrr  is  krfs  than  its  correfpondent  fig- 
ure in  the  lefst.the  ten  which  is  added  by  the  Rule,  is  the  vntue  of  an  unit  in 
tiic  next  higher  pUce,  by  the  nature  of  notation ;  and  the  one  which  is  added 
to  the  next  place  of  the  lefi  number,  is  to  diminiih  the  correfpondent  place  of 
the  greater,  accordingly  ;  which  is  only  taking  from  one  pUce  and  adding  aa 
much  to  another,  whcM)y  the  total  is  never  changed  :  And,  by  this  means, (he 
greater  is  refolved  into  fuch  parts,  as  are,  each,  greater  than,  or  equal  to,  the 
fiiniUr  part  of  the  lefs  ;  and  »be  difference  of  the  correfpondent  figures,  taken 
together,  will,  evidently,  make  up  the  difference  of  the  whole. 

The  truth  of  the  method  of  proof  is  evident ;  for  the  diffcrercc  of  two  num- 
I'cra  itddfil  to  il;c  !(.0,  i?  manifcflly,  equal  to  the  greater. 
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SIMPLE  MULTIPLICATION.  S6 

The  operation  oo  the  firet  three  Examples  is  mfficienUy  plaio. 
In  the  4th  Ex.  1  beg^in  on  the  right  hand,  and  take  2  from  4,  and 
set  dovm  the  difference  2,  under  the  column.  An  8  is  greater  than 
3«  \  add  10  to  3,  which  makes  13,  and  from  it  take  the  C^,  and  §  it 
the  difference  to  be  set  down.  As  1  add,  10  to  the  3,  I  now  add  1 
to  the  1  in  the  next  higher  place,  becaase  10  in  one  place  is  equal 
only  to  1  in  the  nent  higher  place,  and  take  the  2  from  the  9,  and 
the  difference  is  7.  The  rest  of  the  work  is  obvious.  The  same 
proofs  must  be  followed  in  every  similar  case. 

7- 

1 00200300400600600700800900 
98076054032011023045067089  . 


8. 

9. 

10000 

1000000 

9999 

1 

10.  What  is  the  difference  of  40875  and  38968?    Ans.  1907. 

11.  What  number  must  be  added  to  6892,  so  that  the  sura  shall 
be  8265?     Ans.  1373. 

12.  America  was  discovered  in  1492 ;  how  many  years  have 
elapsed  since  ? 

13.  If  you  lend  your  friend  3646  dollars,  and  aAerwards  are 
paid  2998  dollars ;  how  much  is  still  due  ?     Ans.  648  dollars. 

14.  If  a  man  was  seventy  five  years  old  in  the  year  1821,  in  what 
year  was  he  born  ?    Ans.  1746. 

15.  The  Independence  of  the  United  States  was  declared  July 
4th,  1776 ;  how  many  years  have  passed  since  7    Ans. 

16.  Sir  Isaac  Newton  died  in  the  year  1727,  aged  eighty  five  ; 
in  what  year  was  he  bom  ?    Ans.  1642. 


MULTIPLICATION 

TEACtlES  to  find  the  amount  of  one  number  increased  as  many 
times  as  there  are  units  in  another,  and  thus  performs  the  work  of 
many  additions  in  the  most  compendious  manner ;  brings  numbers 
of  great  denominations  into  small,  as  pounds  into  shillings,  pence 
or  farthingp,  he.  and,  by  knowing  the  value  of  one  thing,  we  find 
the  value  of  many. 

The#)umber  given  to  be  muhipKed,  is  called  the  Multiplicand' 
The  number  given  to  multiply  by,  is  called  the  Multiplier, 
The  multiplicand  and  multiplier  are  otten  called /aceorx. 
The  result  of  the  operation,  or  the  number  found  by  multiplying, 
is  called  the  Product. 

Multiplication  is  distinguished  into  Simple  and  Compound. 

SIMPLE  MULTIPLICATlok 

Is  the  multiplying  of  any  two  numbers  together,  without  having 
regard  to  their  signification ;  as  7  tiines  8  i^  56,  kr. 

D 
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SIMPLE  MULTIPLICATION. 


MutTIPLIClTION  IND 

DiviMov  Table. 

1 

2 

'31 

4| 

6 

6 

7 

«l 

9| 

10 

U 

12 

2 

4 

6| 

8t 

10  1 

12 

Hi 

16  1 

18  1 

20, 

22 

24 

3 

6 

9| 

.12  1 

16 

18 

21 

|24  1 

27 

30 

33 

36 

4 

8 

12  1 

16  1 

20 

24 

28 

|32( 

•36 

40 

44 

48 

6 

10  1 

16  1 

20  1 

25 

30 

35 

1  'io| 

45 

50 

55  1 

60 

6 

12  1 

18 

24  1 

30  1 

36 

42 

48  1 

54 

60 

66  1 

72 

7 

14  1 

21 

28  i 

35  1 

42  1 

49 

56  1 

63 

70 

77  1 

84 

8 

16 

24 

32 

40| 

48  I 

66 

64  1 

72 

80 

88  I 

96 

9 

18 

27  1 

36 

45 

54  1 

63 

72  1 

81 

90 

99  1 

108 

10 

20 

30  1 

40 

50 

60 

70 

80  1 

90| 

100 

110| 

120 

11 

22 

33 

44 

55 

66 

[77 

88  1 

99  t 

110 

121 

132 

12 

24 

36  1 

48 

60 

72 

84 

1  96  1 

108  1 

120 

132  1 

144 

To  learn  this  Table  for  Multiplication :  Find  your  muUiplier  hi 
the  left  hand  column,  and  joar  multiplicand  at  top,  and  in  the  com- 
mon angle  of  meeting,  or  against  your  multiplier,  along  at  the 
right  band,  and  under  your  multiplicand,  you  will  find  the  product, 
or  answer. 

To  leatn  it  for  Division  :  Find  the  dirisor  in  the  left  hand  col- 
umn, and  run  your  eye  along  the  row  to  the  right  band  until  you 
find  the^  dividend ;  then,  directly  over  the  dividend,  at  top,  you  will 
find  the  quotient,  shewing  how  often  the  divisor  is  contained  in  the 
dividend. 

Rdlc. 
Having  placed  the  multiplier  under  the  multiplicand  so  that  unit? 
stand  under  units,  tens  under  tens,  &c.  and  drawn  a  line  undei 
them,  then, 

1.  When  tlic  muitiplief  does  not  exceed  12;  begin  at  the  right  band 
of  the  multiplicand  and  multiply  each  figure  by  the  multiplier,  set- 
ting down  the  unit  figure  under  units,  and  so  on,  and  carrying  for 
the  tens  to  the  next  place,  as  in  addition,  and  the  work  is  done.*^ 

2.  When  the  multiplier  exceeds  12;  multiply  each  figure  of  the 
multiplicand  by  every  figure  in  the  multiplier  as  before,  placing 
the  first  figure  of  each  product  exactly  under  its  multiplier :  then 

*  Dem,  When  the  muUiplier  it  a  fingle  digit,  it  is  plain  that  we  find  the  pro- 
dtt<5l;  for,  by  multiplying  every  figure,  that  it,  every  part  of  the  multiplicand, 
we  multiply  the  whole ;  and,  the  writing  down  of  the  products,  which  arc  lefs 
than  ten,  or  theexcefs  of  tens,  in  the  places  of  the  figures  multiplied,  and  car- 
rying the  number  of  tens  to  the  product  of  the  next  place,  is  only  gathering  to* 
^ether  the  fimilar  parts  of  the  refpective  products,  and  is,  therefore,  the  fame, 
in  effect,  as  though  we  wrote  down  the  multiplicand  as  often  as  the  multiplier 
cxprclTcsi  and  added  them  together;  for  the  fum  of  every  column. is  the  pro* 
duct  of  the  figures  in  the  place  of  that  column ;  and  the  products, collected  to-" 
gether,  are  evidently  equal  to  the  whole  required  product. 
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SIMPLE  MULTtPIf^ATION.  27 

«dd  together  these  several  {>roduct8  as  they  stand,  an^  Iheir  suq 
will  be  the  total  product.* 


*  If  the  multiplier  bc  a  number,  made  up  of  more  than  one  figure;  after  we 
have  found  the  product  of  the  multiplicand  by  the  firft  figure  of  the  multiplier, 
a«  above,  we  fuppofe  the  multiplier  divided  into  parts,  and,  after  the  fame 
oianoer,  find  the  product  of  the  multiplicand  by  the  fecond  figure  of  the  mul- 
tiplier; but  at  the  figure,  by  which  we  are  multiplying,  dindt  in  the  place  of 
tens,  the  product  muft  be  ten  times  its  fimple  value  ;  and,  therefore,  the  firfl  fig- 
ure in  this  product  muH  be  nored  in  the  place  of  tens,  or,  which  is  the  fame, 
directly  under  the  figure  we  are  multiplying  by.  And,  proceeding  in  the  fame 
maaner  with  all  the  figures  of  the  multiplier,  feparatdy,  it  is  evident  we  (halt 
amiltlply'  all  the  parts  of  the  multiplicand  by  all  the  parts  of  the  multiplier; 
ther^ore,  thefc  (eireral  products,  being  added  together,  will  be  equal  to  the 
whole  required  product. 

The  reifon  of  the  method  of  proof,  depends  upon  this  propolition,  that  if 
two  numbers  are  to  He  multiplied  together,  either  of  them  may  bc  made  the 
multiplier  or  multiplicand,  and  the  product  will  be  the  fame. 

A  (mall  attention  to  the  nature  of  numbers  will  make  this  truth  evident ;  for 
5X9  =  45  =9X5;  and,ingeneral,2x3x4X6X6,&c.  =  3X2x6X5X4,lcc. 
ivithout  any  regard  to  the  order  of  the  terms ;  and  this  is  true  of  any  number 
of  fadtors  whatever. 

The  following  examples  are  fubjoined,  to  make  the  teafon  of  the  rule  appear 
as  clearly  as  po0ible» 

^4763 
■:  3728 

1903648  =^  8  times  eke  multiplicand. 
475912  =s  20  times  ditto. 
1665692  rs  700  times  ditto. 
30        =60000X5  7 13868  as  3000  tiipcs  ditto. 


1 

5= 

3X5 

ss 

= 

50X5 

35 

= 

700X5 

20 

= 

4000X5 

323765=64753  X  5  88709906H=3728  times  ditto. 


Another  method  of  proving  the  rult  is  as  follows.    Let  the  factors  be  6475'.^ 
and  5.    Now  ;>47o3=t>0000-f  4000+700+o0-f  u\     The  fum  of  the  products 
of  thefe  quantities  (evcrallf  multiplied  by  5,  is  the  true  product.    Then 
600004-4UOO-f-700-|-50-f3  is  one  faaor.    5  the  multiplier  the  other  fa^or. 
DOOOOOH-20000-|-3500-f  250-f- 15=32.^65=04753  X  5. 
Or  let  the  favors  bc  45  and  24.     Then  45=  104-5,  and  243=20-f  4*  and  • 
40+5  multiplicand.  JLct  the  favors  he  24  and  24.    Then, 

20-i-4  multiplier.  20-|-4 

8«J0-f  100=46X20  J21i__ 

160+20=45X4  400+80  =  24X^ 

800+260+20  =  1000=15X21.     , _80+l6  =  24x4. 

400+160+16  =  576=24X2^1. 

Multiplication  may  al(b  be  proved,  by  c^ing  out  the  nines ;  but  is  liable  to 
the  iiico!«venieaee  before  mentioned. 

Umay  likewife  be,  very  naturally,  proved  by  divifion  ;  for  the  produd,  be- 
ing divided  by  either  of  the  fadlors,  wiU,  evidently,  give  the  other  ;  and  it  might 
not  be  amifi  for  the  pupil  to  be  taught  diviiion,at  the  fame  time  with  multipH- 
cation ;  as  it  not  only  fcrves  f^r  proof ;  but  alfo  gives  him  a  readier  knowledge 
of  them  both.  But  it  would  have  been  contrary  to  good  method  to  have^iv- 
eo  this  rule  in  the  text,  bccaufc  the  pupil  is  foppofcd,  as  yet,  to  be  unacquaint- 
ed with  divificn. 
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28  SIMPLE  MULTIPLICATION. 

Proof. 

Multiply  the  maltiplier  ^y  the  multiplicand. 

Multiply  3851  by  3.  By  additioo. 

3851  Multiplicand.  3851 

aMultiplier«  ^  3851 

3851 

11553  Product.  — — 

11553  SuQi. 

Having  placed  the  numbers  according  to  the  rule,-«^then  say,  3 
times  1  is  3,  and  place  3  directly  under  units  ;  tben3  times  5  is  15, 
set  down  5  and  carry  the  one  to  the  next  product.  Then,  3  times 
8  is  24,  to  which  the  1  is  to  h{  added,  making  25 ;  set  down  5  and 
carry  2.  Then  3  times  3  is  9,  and  the  2  to  be  carried,  make  !1, 
which^set  down,  and  the  work  is  done.  The  result  is  the^same  as 
is  obtained  by  addition. 

Multiply  6053  by  It. 
11 

Prod.  66583 

Procee<ling  as  before,  multiply  3  by  11,  and  of  the  product,  33^ 
set  down  3  under  units,  and  carry  3  ;  then  5  by  11,  and  to  the  pro- 
duct, 55,  add  the  3  to  be  carried,  set  down  8,  and  carry  5 ;  then  O 
by  U,  aod  as  the  product  is  0,  set  down  the  5»  which  was  to  be 
carried ;  Iben  6  by  U,  and,  as  there  is  none  to  carry  ,^  set  down  the 
product,  66j  and  the  operation  is  finished. 

Multiply  67013  by  2?. 
67013  Multiplicand. 
29  Multiplier. 

603117  Product  by  9,  the  units  of  the  multipHer. 
134026    Product  by  2,  the  tens  of  the  multiplier. 

1943377  Product  or  answer. 

In  this  example,  the  multiplLcand  is  first  multiplied  by  9,  the  nait» 
of  the  multiplier,  and  the  product  set  down,  as  in  the  preceding  ex- 
amples. The  multiplicand  is  theo  multiplied  by  2,  the  tens  of  the 
multiplier,  as  before,  the  first  figure  of  the  product  is  placed  under 
the  2,  in  the  place  of  tens.  The  two  products  are  then  added,  and 
their  sum  is  the  whole  product  or  answer. 

Examples. 


I. 

2. 

3. 

4. 

37934 

76930a 

4980076 

763896 

2 

3 

4 

5 

Prod.   7586a 
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6. 
67689 
6 

6. 
603764       : 

7 

7.          8.  * 
3018296      9164785 

8           9 

• 

Prod.  405534 

9. 

4879567 
10 

10. 
5864794 
11 

11. 

e583478646 
12 

Prod. 

64512734 

12. 

6357534 
47 

13. 

8324629 
59 

14. 

46293845 
106 

44602738 
25430136 

r 

277763070 
46293845 

Prod.  298804098 

4907147570 

15. 

647906 
4873 

16. 
760483 
9152 

17. 
-       91867584 
6875 

3157245938 

18.  Maltiplj  103  by  sixty  seven.     Aos.  6901. 

19.  Said  Jack  to  tifarry,  yoa  hare  only  77  cbesniits,  bat  I  have 
seven  times  as  maoy  ;  how  many  have  I  ?    Ads.  539. 

20.  If  four  boshiels  of  wheat  make  a  barrel  of  floor,  and  the 
price  of  wheat  be  one  dollar  a  boshel,  what  will  225  barrels  of 
floor  cost  ?     Aos.  900  dolls. 

21.  Eighty  nine  men  shared  equally  in  a  prize,  and  recei? ed  17 
dolls,  each ;  how  much  was  the  prize  ?    Ans.  1513  dolb. 

22.  Multiply  308879  by  twenty  thousand  five  hundred  and  three. 
Ans.  6332946137. 

In  some  cases  the  operations  of  multiplication  are  shortened  by 
particular  rules.    Several  Cases  follow. 

Note.  A  composite  number  is  the  product  of  two  or  more  num- 
bers, as  27,  which  3x9,  and,  as  316,  which  =?  5X7X9. 

CASE  I, 
When  the  multiplier  is  a  composite  number,  multiply  th^  multi- 
plicand by  one  of  those  figures,  first,  and  that  product  by  the  other, 
^  and  the  last  product  will  be  the  total  required.* 

*  The  resdbn  of  this  method  is  obvious :  For  any  number, multiplied  by  the 
compocent  partt  of  another  namber,  muft  give  the  fame  produ^  at  though  it 
were  maltipKed  by  that  number  at  once  t  Thus,  in  example  firft,  $  times  the 
produce  of  7,  multiplied  into  the  given  number,  makes  35  timet  that  given 
number,  at  pUioly  as  5  times  7  mtket  35. 
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1. 
Mult.  59375  by  35. 

7X5  =  35 

415625 
5 


Examples. 

2. 
39187  by  48. 


3. 

91632  by  56. 


2078125 


4. 
3065  by  68. 
6. 
14567  by  144 


5. 
6061  by  121. 


CASE  If. 

When  there  are  Ofphers  on  the  right  hand  of  either  the  multiplieand^ 
0T  multiplier^  or  both  :  Neglect  those  cyphers  ;  then  place  the  m* 
oificaot  figures  under  one  another,  and  multiply  by  them  only  ;  add 
them  together,  as  before  directed,  and  place  to  the  right  hand  at 
many  cyphers  as  there  are  in  both  the  factors. 

Examples. 
K  2.  3. 

67910  956700  930137000 

5600  320  9500 


Prod.     380296000        306144000         8836301500000 


CASE  III. 

To  multiply  by  10, 100,  1000, 4^c. :  Set  down  the  multiplicand  un- 
derneath, and  join  the  cyphers  in  yonr  multiplier  to  the  right  hand 
of  them.* 

EsfAMPLES. 

1.        2.        3.         4. 
57935     8493S     613975     8473965 

10        100        1000        lOOOO 


Prod.  579350 


CASE  IV. 
To  multiply  by  99,  999,  ^c.  in  one  line  :  Place  as  many  dots  at 
the  right  hand  of  the  multiplicand,  as  there  are  figures  of  9  in  your 
multiplier,  which  dots  suppose  to  be  cyphers ;  then,  beginning  with 
the  right  hand  dot,  subtract  the  given  multiplicand  from  the  new  one» 
and  the  remainder  Will  be  the  product.f 

*  Thiiif  evidcBt  fron^  the  nature  of  numbcra,  fince  every  cypher  annexed  to 
iht  right  of  a  number  increafet  the  value  of  that  number  in  a  tenfold  proportion. 

f  Here  it  may  eafily  he  feen  that.  If  yon  mnlttply  any  fum  by  9,  the  prodwfl 
will  be  but  9  tcntha  of  the  producSk  of  the  fame  fum,  multiplied  by  .10 :  and  as 
the  anncziog  oft  doc  or  evpber,  to  the  right  hand  of  the  multiplicand,  fnppof- 
es  it  to  be  iocreafed  tenfold :  therefore,  fubtradling  the  given  multiplicand 
from  the  tenfold  multiplicand,  it  is  evident  that  the  remainder  will  be  nincibld 
the  faid  given  multiplicand,  equal  to  the  produA  ot  the  fame  by  9;  and  the 
Tame  will  hold  true  of  any  number  of  sines.  - 
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Examples. 

1. 

2. 

3. 

6473.. 

857389... 

5384976 

99 

999 

9999 

64082T 


'\ 


53844375024 


That  these  exampTei  maj  appear  as  clear  aa  posflibU,  I  wilt  il* 
lustrate  them  by  giving  another. 


Mult.  371967. 
by        999 

371595033 


1 


According  to  the  rule, 
it  will  stand  thus. 


371967...  Minaend. 
371967  Sabtrab. 


371595033  Rem.  or 
■   '  total  Pro. 


CASE  V. 

Tq  mmWply  by  13,  14,  1^  f-c  to  19 ;  alto  from  101  io  109,  from 
1001  to  1009,  ^c. :  Multiply  with  the  unit  figure  only,  of  the  mul- 
tiplier, remoTing  the  product  one  place  to  the  right  hand  of  the 
multiplicand,  and  so  many  places  further  as  there  may  be  cyphers 
betw«eii  the  significant  figures ;  then  add  all  together,  and  their 
snm  will  be  the  product.^ 

EXAJCPJLES. 

1.  2.  3* 

75964X13  7593x104  6735x1005 

227892.      '  30392  33675 


Prod.     987532 


CASE  VI. 

To  multiply  5y  21,  31,  41,  4-c.  t&  91,  also  by  the  tame  figures  with 
any  number  of  cyphers  between  them :  Multiply  by  the  left  hand  fig- 
ure, only,  of  the  multiplier,  and  set  the  unit  figure  of  the  product 
one  place  to  the  left,  and  as  many  places  farther  as  there  are  cy- 
phers between  the  significant  figures  ;  and  add  the  numbers  togeth 
er  for  the  product. 

EXJIMPLES. 

1.  2.  3, 

73918  X21      66934  X301      45936  X4001 
147836        170802 


Prod.  1552278 


17137134 


4. 
3167X500001. 


*  The  resioD  of  thtt  Rule,  and  of  ibc  following  one  %\Co,  will  b«  cvideot  om 
lofpcdHag  an  eaniple  undtr  each  riHc. 
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32  DIVISION.      , 

CASE.  VIL 

To  multiply  any  number^  by  any  i|tifii6er,  giving  only  the  Product  i 
Pat  dowD  the  product  figare  of  the  first  figure  of  the  multiBlicaDd 
by  the  first  of  the  multiplier.  To  the  product  of  the  second  of  the 
multiplicand  by  the  first  of  the  multiplier,  add  the  nomber  to  be 
carried,  and  tbi^  product  ofih^fifst  of  tbemultiplicapd  by  the  second 
of  the  multiplier  ;  theo,  carnring  for  the  tens  in  the  sam,  put  down 
the  rest.  To  the  product  of  the  third  of  the  multiplicand  by  the 
first  of  the  multiplier,  add  the  number  to  be  carried,  and  the  pro* 
duct  of  the  second  of  the  multiplicand  by  the  s^co»ulof  the  multipli* 
er«  also  the  product  of  the  first  of  the  multiplicand  by  the  third  of 
the  multiplier,  carry  the  tens,  and  put  down  the  rest,  and  so  pro* 
ceed  till. you  have  multiplied  the  highest  of  the  multiplicand  by  the 
lowest  of  the  multiplier.  Then  multiply  the  highest  of  the  multi- 
plicand by  the  second  of  the  multiplier :  Add  the  number  to  be 
carried,  and  the  product  of  the  last  but  one  of  the  multiplicand  by 
the  third  of  the  multiplier,  and  the  product  of  the  last  but  two  of 
the  multiplicand  by  the  fourth  of  the  multiplier,  &c.  Then  to  the 
product  of  the  laH  but  one  of  the  mnltiplioand  by  the  fourth  of  the 
multiplier;  and  so  proceed  till  you  have  multiplied  the  last  of  the 
multiplicand^  by  the  last  of  the  multiplier,  which  finishes  the  work. 

Example,  Explanation,       ,   «  . 

Mult  5321415  

By  2364  .6x4=20 

Prod.  12626610910  1X4+2+6x6=31 

4x4+3+1x6+5x3=39 

1X4+3+4  X  5+lx3+5x2t=:40 

2X4+4+1x6+4x3+1x2=31 

3x4+3+2x6+1x3+4x2=36 

"6X4+3+3x6+2x3+  1x2=46 

6X  6+4+3X  3+2X  2=42 

5>r3+4+3x   2=26 

••  5x2+2=12 


DIVISION 

TEACHES  to  separate  any  number  or  quantity  given,  into  any 
tttimber  of  parts  assigned ;  or  to  find  how  often  one  number  is  con- 
tained in  another ;  and  is  a  concise  way  of  performing  several  Sub- 
traction;. 
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SIMPLE  DIVISION.  38 

There  are  four  parts  to  be  noticed  in  Division,  vi2. 
■   The  Dividends  id  the  number  given  to  be  divided. 

The  Divisor^  is  the  number  given  to  divide  bj. 

The  Qtfo/tenC,  or  ansfver  to  the  question,  sho^va  how  many 
times  th^  divisor  is  contained  in  the  dividend. 

If  there  be  any  thing  left  after  the  operation  is  performed,  it  is 
called  the  Renuiinder  ;  sometimes  there  is  a  remainder  and  some- 
limes  there  is  not.  The  remainder,  when  there  is  any,  is  of  tlie 
same  denomination  as  the  dividend. 

Diviaion  is  both  Simple  and  Compound. 

Proof. 
Multiply  the  divisor  and  quotient  together,  and  add  the  remain- 
der«  if  there  be  any,  to  the  product ;  if  the  work  be  right,  that  snm 
will  k>e  eqtial  to  the  dividend. 

SIMPLE  DIVISION 

Is  the  dividing  of  one  number  by  another,  without  regard  to 
their  values :  As  56,  divided  by  8,  produces  7  in  the  quotient : 
That  is,  8  is  contained  7  times  in  66.* 

RULB. 

Having  drawn  a  curve  line  on  each  side  of  the  dividend  and 
placed  Che  divisor  on  Ihe  heft  hand  of  it. 

Seek  how  many  times  the  divisor  is  contained  in  the  least  num- 
ber of  the  figures  of  the  dividend  on  the  left  hand  that  do  contain 


^  According  to  the  ni1e,we  reOoJyc  the  dividend  into  parts,  and  find,  by  tri- 
al, the  number  of  times  the  divifor  it  coutained  in  each  of  thofc  ptrtt ;  and  the 
only  thing  which  remaini  to  be  proved,is,  that  thefereral  figures  of  the  quo* 
ticDt,  taken  as  one  number,  according  to  the  order,  in  which  they  are  placed, 
are  the  true  quotient  of  the  whole  dividend  by  the  divifor ;  which  may  be  thus 
demonftrated. 

Dem.  The  complete  value  of  the  6r(l  part  of  t  he  dividend,  is,  by  the  nature 
of  notation,  10,  ]0(»,  1000,  &c.  times  the  fimple  value  of  what  is  taken  in  the' 
operation;  accordingly,  as  there  are  1, 2,  or  3,  &c.  figures  Handing  before  it ; 
and,  coafeqoently,  the  true  value  of  the  qMotient  figure,  belonging  to  that  part 
of  the  dividend,  u  alfo  10, 1U(i,  1000,  &c.  times  its  fimple  value ;  but  the  true 
Value  of  the  quotient  £gurc,  belonging  to  that  part  of  the  dividend,  fouod  by  the 
ruk,  isalfo  10, 100, 1000,  &c.  times  its  fimple  value;  for  there  arc  as  many  fig- 
ures f<ft  t>efore  it,  as  tlit  number  of  remaining  figures  in  the  dividend :  therefore 
the  firft  quotient  figure,  taken  in  its  complete  value  from  the  place  it  (lands  in, 
it  the  true  quotient  of  the  divifor  in  the  complete  value  of  the  firft  part  of  the 
dividen  J.  For  the  fame  reafon,  all  the  reft  of  the  figures  of  life  quotient,  taken 
Bccoi-ding  to  their  places,  arc,  each,  the  true  quotient  of  the  divifor,  in  the  com- 
plete value  of  the  levcral  parts  of  the  dividend  belonging  to  each  ;  bccaufe,  a's 
the  firft  figure,  on  the  right  hand  of  each  fucceeding  part  of  thcdivideod,  has 
a  Icfi  number  of 'figure*  (landing  before  it,  fo  ought  their  quotients  to  have;  and 
io  they  arc  adnally  ordered;  confequently,  taking  all  the  quotient  figures  in 
order,  as  they  are  placed  by  the  rule, they  nUke  one  number,  which  is  equal  to 
the  fum  of  the  true  quocieots  of  all  the  feveral  parts  of  the  dividend ;  and  it, 
therefore,  the  true  quotient  of  the  whole  dividend  by  the  divifor. 

That  no  obfcurity  may  remain,  in  the  demoafh'atiofi,  it  it  illuflratcd  by  tjie 
fStfowiog  cxarmpHr. 
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it,  and  place  (he  answer  on  the  rig^ht  of  the  dividend  for  the  quo* 
fieait  I  multiptj  th^  divisor  bj  this  q«]otieiit  %Qrei  place  the  pro« 
duct  under  those  left  ^and  figuires  of  th<s  dividend  ;  then  subtract  it 
therefrom,  and  brin^  dotrn  the  hfett  figure  of  th^  dividend  to  the 
right  hand  of  the  remainder  :  If,  when  jon  have  brought  down  a 
figure  to  the  remainder,  it  is  still  leM  than  the  divisor,  a  C}r|Yher 
must  be  ptaced  in  the  quotient,  and  another  figure  be  bioaght 
down ;  aAer  which,  )rou  most  seek,  multiply  and 8oi>tract,  till  yon 
have  brought  down  every  figure  of  the  dividend; 

bivlfor'23}74303  DiVWcnd 
ift  part  tt  the  dividend  is  =  74000 

26X2000  =  50C00-r 2000  the  1ft  quotient. 

1ft  remainder  =  24009 
add       500 

•?d  p*rt  of  the  dividend  =  24300 

25xi/00  =  22500 900  the  2d  quoticul. 

2d  remairtder  =    2000 
«  add        00 

tA  part  of  the  dividend  =  2000 

25XtJ0  =  2000  —- *      80  the  £d  quottcnt. 


4th  part  of  tht  dividend  =        3 

25X0        6——        0  the 4th  quotient; 

Laft  remainder  =  3  —      291K)t=  Sum  of  alt  the  qtfo* 

tientt,or,  the  Anfarcr, 

JSx^n,  It  ia evident  tUc  drVidcnd  it  rcfolved  intothefc  partt,  74000-f  500-|- 
00-f  v^  ;  for  the  firft  part  of  the  dividend  is  confidered  only  as  74 ;  but  yet  it  is, 
truly,  740tHi ;  and  therefore  hi  qtiotient,infteiid  of  -2,  it  !^Ooe,and  the  remainder 
240(.H' ;  and  fo  of  the  reft ;  as  miy  be  feen  in  the  operation. 

When  there  is  no  remainder  to  a  diviiion,  the  quotient  is  the  abfolute  and 
perfed  anfwcr  to  the  queftion ;  but  where  there  is  a  remainder,  it  may  be  ob- 
ferved,  that  it  goes  <b  much  towards  another  timt  as  it  approaches  the  divifor; 
thus,  if  the  remainder  be  half  the  divifor,it  will  go  half  of  a  time  more,  and  fo 
on ;  in  order,  therefore,  to  complete  the  quotient,  put  llie  laft  remainder  to  the 
end  of  it,  above  a  line,  and  the  divifor  t)cluw  it  Hence  the  origin  of  vulgar 
fractions,  which  are  treated  of  hereafter. 

It  is  fomctimcs  difficult  to  find  how  often  the  divifor  may  be  had  in  the  num-^ 
bcrt  of  the  feveral  fteps  of  the  operation :  The  beft  way  will  be  to  find  how 
often  the  iirft  figure  ot  the  divifor  may  be  had  in  the  firft,  or  two  firft  figures  of 
the  dividend,  and  the  anfwcr,  made  Icfs  by  one  or  two,is,  generally,  the  figure 
wanted :  but,  if,  after  fubtra<5ting  the  produdl  of  the  divifor  and  quotirnt  from 
the  dividend,  the  remainder  bt  equal  to,  or  exceed  the  divifor,  the  quotient 
ilgure  muft  be  incrcafed  accordingly ;  or,  if  the  product  of  tlie  divifor  and  quo- 
tient figure  exceed  the  dividend,  then  the  quotient  figure  muft  be  proporriona- 
biy  leaned. 

rhe  rcafon  of  the  method  of  proof  i*  plain ;  for,  fiAce  tlie  quotient  is  tlie 
number  of  times  the  dividend  contains  the  divffor,  the  product  of  the  quotient 
and  divifor, muft,  evidently,  be  equal  to  the  dividend. 
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BlWhE  DiyiSIDN.  ^ 

Examples. 

1. 

9iTtiqr.  DivUeiid.  Qaotient.  In  this  example,  I  find  thtf  S,  the4i< 

a)  1768 17(68605  yigor,  cannot  be  contained  in  the  firtt  fig* 

16  ure  ofthe  dividend  ;  therefore,  I  (ake  two 

— —  6gnre8,  viz.  17,  and  inquire  hnw  often  3 

26  is  contained  therein,  which  findings  to  be 

'^4  1^  times,  I  place  the  6  in  the  quotient,  and 

1 — r  multiply  the  divisor  by  it,  setting  the  first 

IB  figure  of  the  mullipHcation  under  the  7 

18  in  the  dividend,  liC.     I  theii  subtract  16 

from  17,  and  find  a  remainder  ofl^,  to  the 

1 7  right  hand  of  which  I  bring  down  the  next 

16  figure  ofthe  dividend*  viz,  5  ;  then  I  in- 

--:  quire  how  often  the  divisor  3,  is  contain* 

2  Rem.  ed  in  26,  and,  finding  it  to  be  8  times,  I 

Proof.              ^  multiply  by  8,  and  proceed  as  before,  till 

38606  Q,«iotient.  1  bringdown  the  1,  when,  finding  I  can- 

X3  Divisor  +  2  not  have  the  divisor  in  1,  i  place  0  in  the 

quotient,  and  bring  down  7  t9  the   1,  and 

176817  proceed  as  at  the  first. 
Observe,  that,  in  multiplying  by  3,  I  add  in  the  2. 

2.             *  3. 

29)  1 53698(629(f  |549S)9 1 876376(  14 1 50 

146     ^  6493                           .     - 


86  ^6946 

58  26972 


279  9743 

561  6493 


188  32507 

174  32466  • 

H  425 

Ther^  are  feveral  othe^  mcthodi  made  ufe  of  to  prpve  dififion;  as  follow,  vii;. 

Rule  L 
Subtra<^  the  remainder  from  the  diTidei^d ;  divide  this  number  by  the  quo* 
lieBi,  and  the  quutijcnt,  found  by  ibif  diyifion,  will  hp  equal  tq  the  former  divi- 
for,  whea  the  worffW'  right.  # 

Role  II. 
Add  the  remitnJer  and  all  the  produdHpf  the  feveral  quotient  fijarct  mul- 
tiplied hy  the  divHbr  logciher,  according  to  the  order  in  which  they  nnnd  in  the 
work,  and  the  fum,  when  tbf  work  is  right,  wilt  be  c^ual  to  tbe  dividend. 

Here  the  numbers  to  be  added  are  the  produ^  of  the  dtvifor  by  every  fig* 
ure  of  the  quotient,  fepar:|tely ;  and  each  bv  its  place,  pofleiTes  its  complete 
value ;  therefore,  the  fnm  of  the  parts  together  with  thtr  remainder,  mnft  be 
tqoat  CO  the  whole.  1  will  illufh^te  the  whole  bf  an  c simple  proyed  accoc4' 
^g  to  the  fereiul  dlffcMnc  methods. 


Digitized  by 


Google 


36  srHPLE  biVlSiOK. 

4.  6.  6. 

28)503776(        35)197184(      85)9944€6( 

7.  -8.  9. 

236)3798567(      3479)483966795(    5679)1 9647394 ( 

10.  11. 

38473)1 19184693(       641 976)9 187642959(; 

12. 

6823789(79 1 822376496( 

13. 

123456789)121932631 112635269( 

Some  operatioDf  are  more  readily  performed  bj  the  foWow'tng 
particular  roles. 

CASE  I. 

When  there  is  one  cypher y  or  more,  at  ihe  right  hand  of  the  di^itor  : 
It  or  tbey  must  be  cut  off;  also  cot  oft*  the  same  number  of  fig* 
ures  from  the  dividend,  and  then  proceed  as  io  Case  first :  But  the 
%ures  which  were  cut  off  from  the  dividend  must  be  placed  at  the 
right  hand  of  the  remainder.! 

79)9  8  7  6  5  4  3  2  1(12501953     • 

7  0*  79+34  renuinder.  ' 

19  7  112517577 

13  8*  87513671 

•  +34 

.396  — 

.395*  987654321  Pj^ooC  by  Mul^plication. 

...    1  5  4 

.   .  .   .  7  $•  987654321 

.   .   . —3^4 

....   7  5  3  

....  7  1  !•    12501953)987654287(79  P^PoC  bjr  Pifii^. 

....  87613671 

4  2  2 

3  9  5»  1^Z517577 

— — — .  112517577 

2  7  1  — 

.;....  2  3  7* 

'.  '.  ! !  ! ! .  3  4* 

987654321     Proof  by  Addition. 

Wc  need  only  to  refer  to  the  example,  except  for  ij^  proof  by  addition  ; 
vhcrc  it  may  be  remarked,  that  tUc  Aftcrifms  (hew  the  numbers  to  be  added, 
and  the  dotted  linet  their  order. 

t  The  reafon  of  thii  contraaioo  it  is  cafy  to  concciye;  for  cutting  off  the 
fame  figures  from  each,  it  the  fame  as  dtriding  each  of  theiQ  by  10,  100,  1000, 
&c.  and  it  is  evident,  that  as  often  as  the  whole  dtvifor  is  contained  in  the  whole 
dividend,  fo  often  OMift  any  part  of  the  divifor  be  contained  in  the  like  part  of 
the  dividend ;  this  method  is  only  to  avoid  a  necdiefs  repetition  of  cypher^, 
which  would  happen  in  the  common  way,  as  may  be  fecn  by  working  one  of 
the  examples  of  this  cafe  in  the  common  way  without  cOUing  off  the  cyphers. 
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SIMPLE  DIVISION.  ». 

Exampleb, 

€6|00)3794326|75(68374  S193|000)8937643|893( 

325 

544  3. 

620  91710)47658I3{ 

243 

196  i. 

87^/000)91 7a4789430{00Q( 

ji  482 

465 

276 
260 

1675  Rem. 

5.  6.  7. 

Spot.  Ren^f  Qjuot.  Rem.  Q,iiot.  Ren. 

9584(6  1|00)76495|80  1(000)93751 339 1 462 

J^oie.  la  dividiBg  by  10,  100,  1000,  kc.  when  you  cot  off  it 
laaQy  figfires  (torn  the  divideod,  as  there  are  cyphers  in  the  diVi^ 
Bor,  yoor  work  is  done ;  those  figures,  cot  off  at  the  right  haad^ 
are  the  reoHiinder,  aird  those  on  the  left,  the  quotieoty  as  abofe* 

CASE  II. 

Sho|l  Division  may  be  qsed  when  the  divisor  doe9  not  eji^ceed  12^. 
it  is  performed  by  lb«  following 

Rule. 
First,  seek  how  often  the  divisor  can  be  had  in  the  first  6gnre« 
or  figures  of  the  dividend  ;  which,  when  found,  place  in  the  quo- 
tient; then,  mentally^  multiply  your  divisor  by  the  figure  placed  in 
the  quotient,  and  subtract  the  product  from  the  like  number  of  the 
left  band  figures  of  your  dividend,  and  the  remaining  units,  if  any» 
most  be  accounted  8o  many  tens,  which  you  must  suppose  to  stand 
at  the  left  hand  of  the  next  figure  in  the  dividend,  and  to  be  reck- 
oned with  it;  then,  seek  how  often  you  can  have  your  divisor  is 
those  two  figures  ;  bat»  if  nothing  remain,  yon  most  then  seek  how 
often  your  divisor  is  contained  in  the  neit  figure,  or  figures,  and 
thus  proceed  till  you  have  done« 

EXAJIFLES. 

Divisor.  Dividend.         2.  3.  4.  •      5. 

2)71935  3)51903       5)633795      6)8471937     7)19384.7 


Quot.  .35967-^1  rem. 
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6.  7.  8.  9. 

8)5437846    ?)46963784    ll)9J843766   12)1196437847636 


CASE  III. 

When  the  divisor  is  such  a  nwnher  that  any  two^  or  mort^  figures  in 
the  Tahle^  being  muUiptied  together^  mil  produce  it:  Divide  th«  giv- 
en dividend  by  one  of  those  figures ;  the  quotient,  thence  arising, 
by  the  other,  and  so  on  ;  and  Ibe  last  qtjotieitt  vrtll  be  the  answer.* 

•  This  followt  firom  the  contraction  ii^  cafe  3d,of  SimpT^  MuUipHcatioD,of 
which  it  it  only  the  reverre ;  for  the  fourth  part  of  the  half  of  any  thioj^  is  evi- 
dently the  fan^e  at  the  eighth  part  of  the  whole ;  i^nd  U>  of  any  other  number. 

At  the  learner  at  prcfent  it  fuppofed  to  be  uni^cqaa^ited  with  the  nati]|re  of 
flra^ont,  and  at  the  quotient  is  incomplete  without  the  remainder ;  I  (hall  here 
give  a  rule  for  Sliding  the  true  remainder,  without  bavii^  recourfe  to  fraiSHont. 

Rvai  I. 

Multiply  the  quotient  by  the  divifor :  Subtradt  the  prddufk  from  the  divi- 
dend and  the  rcfuh  wHl  be  the  true  remainder. 

The  Rule,  which  it  moft  commonly  madf  ufe  of,  when  the  divifor  h  a  com* 
|K>lkeBunibtr,ia 

Multiply  thela*  rcipaaiier  by  the  preoediQi  diviibrt  or  laft  but  one, ami  to 
the  produifk  add  the  preceding  remainder  ;  multiply  thit  fum  by  the  n^xt  pre- 
ceding divifor,  and  to  the  produ^  add  the  next  preceding  remainder ;  and  fp 
po,  till  you  have  gone  through  all  the  divifort  and  ren^aindcrt,  to  the  fird. 

6)36307  divided  by  I5f)  1  the  laft  remainder. 

-■  multiply  by  *5  the  laft  divifor  but  one» 

s)i4aae-T.5  — 

;':}^46r-2  add  ^  (hefecond  remainder. 

660—1  7 

—  muHlpiy  by  6  the  firft  divifor. 

■  Ans.  569-j^V  ^ 

a^    5  the  firft  remainder. 

47  the  true  remainder, 
To  explain  thit  rule  front  the  example,  we  may  obfervc,  that  every  unit  in  the 
Br(k  quotient  may  be  looked  upon  aa  containing  6  of  the  unitt  in  the  given  divi* 
«lcod ;  conferuently,  every  unit  which  rcmaint,  will  contain  the  fame ;  there- 
fore, thsa  remainder  muft  be  multiplied  by  6,  to  find  the  unitt  it  contaiot  of  the 
}»ivfii  dividend.  Again,  each  unit  in  the  next  quotient  wiU  contain  3  of  the  pre* 
ceding  oqci,  or  30  of  the  $rft,  that  it,  6  timet  5 ;  therefore,  wlf^t  rcmgina  muft  b^ 
nmltiplied  by  30,  or,  which  it  the  fame  thing,  by  6  and  5  continually :  Now, 
thit  it  the  fame  at  the  Rule ;  for  inftead  of  finding  the  remiindcrt,  (cparately , 
they  are  reduced  from  the  bottom,  upwardt,  ftep  by  ftep,-to  one  another,  and 
the  remaining  unitt,  of  the  famr  dalt ,  taken  at  they  occur. 
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EXABTPLES. 

Ut.  tne^od.             2d,  method,  Bd,  methods 

9)196473                 8)196473  tS)l  964r3(2f72«  QiWt 

-^                     ^  J44     • 

8)21830                   9)24669  - — u 

tjoot.  2728—67      qriot.  2728-^57  ' 


633 
576 

-     67  RetaftiOi^n 

I  have  i^mught  thid  ^bote  ((iie^ion  three  v^arj$,  tirat  the  learner 
may  anderstand  the  method  of  finding  the  true  feooainder,  accord- 
ing to  this  case.  In  ibe  first,  in  dcTiding  by  9,  3  remains,  and  by  C, 
6  remains ;  wiiich  being  the  last  remainder*  i  IbuUipry  it  by  (be 
firstjdivisor  9,  and  add  in  the  first  remakider  3,  and-  they  make  67, 
the  tme  remainder.  In  the  second  method,  dividing  by  8,  1  t*^- 
maios,  and  by  9,  7  remains ;  1  therefore,  multiply  7,  the  last  re- 
tefoder,  by  6,  adding^  in  the  1,  and  they  make  67  as  before.  The 
^rd  method  is  self  erid^nt,  ani  shews  that  the  other  remainders 
aie  true. 

2.                            3.                          4.  6. 

36)79638  25)197835            87)$3975  54)9*738764 

6.                                     1,  8. 

121)7532393^                 132)38475692  ,  144)891376429732 

CASE.  iV. 

When  Iht  divisor  is  o  whole  nvmber  vntk  some  part  of  uniiy^  as  3j^, 
b},  6f ,  kc.  proceed  by  either  of  the  following  methods. 

1.  Multiply  the  whole  nomber  in  the  divisor  by  the  number  of 
parts  into  which  unity  is  divided  in  the  fraction,  and  to  the  product 
add  the  number  of  parts  of  nnity  taken  in  the  fraction,  and  the  di- 
visor will  be  reduced  to  the  parts  indicated  by  (he  fraction,  for  a 
new  divisor.  Multiply  the  dividend  by  the  parts  into  which  unity 
is  divided  in  the  fraction,  for  a  new  dividend.  Divide  the  new  div- 
idend by  the  new  divisor,  and  the  quotient  will  ht  the  answef. 

Ei.  1.  Divide  1820  by  2i. 

Here,  I  multiply  2  by  3^  and  add  1  to  the  product^  and  have  7, 
for  the  new  divisor.  TMn  I  mnlUply  1820  also  by  3,  and  have 
6460  for  the  new  dividend.  Then  6460^7=s78(>v  the  answer,  ot 
2^  is  cmrtaiMd  in  1820,  exactly  780  titnes. 

M'ote.  It  is  obvious  that  the  dividend  and  divi^r  are  propor- 
tionally increased  by  (he  moltiplicaiion,  so-  that  the  quotient  will 
be  the  fame  as  if  they  bsnl  not  been  Ibui?  ineceased- 

El[.  2.  Divide  6375  by  6J. 
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ProceediDg  as  befere,  the  new  difitor  it  1 1»  tod  the  new  divi- 
dend is  12750.  Then  ]^6(M-1 1  =:n59  and  1  remains,  er  1 159,V' 
the  nnmber  of  times  5jt  is  contained  in  6375. 

3.  Divide  10142  bv  3f.     Ans.  2766. 

4.  Divide  178  bj  2}. 
b.  Divide  158765  l^  15|. 
II.  Proceed  according  to  the  general  role  for  division,  being 

carefnl  to  add  the  value  of  the  fractions  to  the  several  remainders) 
^t  every  step  of  the  process. 

Ei.  1.  Divide  1820  by  2f. 

91)1820(780 

Here  7x2|=16^,  which  being  subtracted  from 
18,  leaves  1|.  ^ow  f  belongi  to  the  place  of 
hundredths,  and  is  f  of  10  for  the  place  of  tenths. 
But  }  of  10=s6|,  to  which  add  the  2,  and  we  have 
8}  to  be  annexed  to  the  1  remainderi  and  we  have 
18|  for  the  true  remainder.  Now  2|  is  contain- 
ed in  18f  exactly  8  times.  The  rest  of  the  pro- 
0  cess  is  evident. 

Ex.  2.  Divide  6375  by  54.  ( 

5^^)6375(1  159tV 
,  5i 

•—  Here  once  5^  taken  from  6,  leaves  |.    But 

^  I  in  thousandths  place  is  5  in  the  place  of  bun* 

•^  dredths,  and  5  added  to  the  3  hundredths  is  .8. 

^  8  Taking  from  8,  once   5^,  2|    remain.      As 

,  5^  before,  the  |  becomes  5  in  the  place  of  tenths, 

—  which  added  to   7  tenths,  make   12,  which 

24  added  to  the  remainder  2  in  the  preceding 

' place,  give  32.    From  this  5  times  5i  are  to 

32  be  taken,  and  4^  remain.     But  4^  in  the  place 

27}  of  tenths,  is  45,  which  added  to  5  make  50. 

——  From  50  take  9  times  5^,  and  |  remains.    Now 

44  in  5|  are  11  halves,  so  that  ^  is  j\,  which  an- 

1  nexed  to  the  quotient,  gives  the  whole  quo- 

50  tient. 

Ex.  3.  Divide  347  by  2f     Ans  144|?^. 
4.  Divide  13567  by  13f. 

Suppltmmi  to  QmtractioHs  in  Muhiplication, 
1.  The  shortest  method  of  mokiplicat^n,  when  the  multiplier  is 
any  even  part  of  100«  1000,  &c.  is  by  division  :  For  if  the  moliipli- 
candbe  increased  by  a  number  of  cyphers  equal  to  the  number  of 
places  in  the  multiplier,  and  a  part  oi  that  product  taken  for  the 
same  proportion,  which  the  multiplier  t>ears  to  1,  and  the  ^ame 
number  ot  cypher^  aaiiexed  to  it,  the  quotient  will  be  the  trne  pro- 
ilacl. 
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1.  Multiply  39766  into  126.  2.  MvUiply  57638  by  33| 

125= J  of  1000,  wherefore^  ^3i=}  of  100,  therefore, 

8)39766000  3)6763800 

4969600  Product  1921266f  Product. 


3.  Multiply  91378  by  333^.      Aos.  30469333J. 

The  retiison  of  the  precediog  rule  is  obvious. 

U.  If  any  digit,  with  cyphers  anoexed,  be  divided  by  9,  the  Quo- 
tient will  consist,  wholly,  ot  such  digits,  and  so  many  9ths  or  aa 
unit  o?er;  heoce  the  following  method  of  multiplying  by  repe- 
(ends  of  any  of  the  digits. 

The  reason  of  the  method  m^y  ber  seen  by  -the  first  example. 
Thus  80000-^9,  or  ^J^=8888(^  and  by  multiplying  by  80000 
and  dividing  by  nine,  you  get  eight  9th8,  of  646  too  much,  which 
must  of  course  he  subtracted  to  (%tain  the  true  product.  Or,  thus, 
i£iJii_j=8888  ;  then  646X8888=:646X"^— 646x|=6733333* 
^573^=5732700.  But  as  three  9th8,  belong  to  both  numbers,  and, 
.as  an  equal  number  of  9tbs^  will  belong  to  both  numbers  in  any 
case,  it  is  not  necessary  to  write  them,  as  they  balance  each  other 
in  the  subtraction. 


1. 

646  \>y  8888 
80000 

• 

Subt. 
Prod 

2. 
6394  by  66666. 
600000 

3. 
3798  by  444 

Prod.  1686312 

6)51600000 

9)3236400000 

369600000 
3596 

6733333 
Subtract    573 

Product.  5732760 

.   369596404 

' 

III.  When  the  multiplicand  has  a  fraction  belonging  to  it,  such 
as  one  fourth,  one  half,  &c.  add  such  a  part  of  the  multiplier  as 
the  fraction  signifies,  to  the  product  obtained  by  multiplying,  and 
the  sum  is  the  whole  products  When  such  a  fraction  belongs  to 
the  multiplier,  add  to  the  product  such  a  part  of  the  multiplicand 
as  the  fraction  denotes. 

1.  Multiply  153|by  6. 
6 

918  Product. 
*  3  half  of  6. 

921  Answer. 

It  is  evident  that  6  halves  pr  3,  must  he  added  to  t53x6  to  ob- 
tain 6  times  153 J.  And  the  same  must  be  true  in  every  similar 
cafe. 


Digitized  by 


Google 


49  SIMPLE  DIVISION. 

2.  Mulllplj  638  hySl. 

_!! 

3828  Product  bj  6. 
21 2|  I  of  the  multiplicanJ. 

4040|  Ans. 
As  the  nniUiplier  is  6^,  it  \*  evident,  that  to  6  times  638,  there 
inoft  be  added  one  third  of  638,  the  multipIiGAod,  for  the  «yhole 
^oduct.     The  third  part  of  638  is  eYidently  21^,  and  $  remain- 
der, or  |,  because  it  is  2  parts  pf  the  3  in  the  divisor. 

JVote.  If  the  sum  of  the  products,  or  quotients,  of  two  or  more 
noonbers  multiplied  or  divided  by  the  same  quantity,  be  required  ; 
then  multiply  or  divide  the  suoi  of  the  numbers  by  the  common 
multiplier  or  divisor,  and  the  product  or  quotient  will  be  the  an* 
-swer.  If  the  difference  of  the  products  or  quotients  be  require^], 
then  multiply  or  divide  the  difference  of  the  numbers,  as  before; 
for  the  answer. 

1.  Required  the  sum  and  difference  of  the  products  of  S7  and 
22,  multiplied  each  by  3. 

Now  27X3+22X3  =  the  sum  =  1 4 7=3x49=3x27  +22. 

And   27X3—22X3  =  tbe  diff.  =  16=3x5=3x27—22. 

2.  Required  the  sum  and  difference  of  tbe  quotients,  by  dividing 
68  and  44,  each  by  4. 

Now  68-i-4+44-j-4  =  the  sum  =  28=1 12-M =68 +44^-4. 

And  68—4 — 44-M  =  the  diff.  =  6=24-r4=68— 44-T-4. 
The  same  coarse  may  obviously  be  pursued  in  any  similar  case. 

Examples  for  Practice. 
l.~  Divide  1292  dolls,  equally  among  17  men.   Ans.  76  dolls',  eaclh 

2.  Divide  2625  dolls,  among  35  soldiers.     Ans.  75  dolls,  each. 

3.  If  360  cents  are  to  be  divided  equally  among  eighteen  poor 
persons,  how  much  will  each  have  ?  Ans.  20  cents. 

4.  If  a  6eld  of  19  acres  produce  513  bushels  of  wheat,  Itow 
BHich  is  that  for  one  third  of  an  acre  ?  Ans.  9  bushels. 

^  A  man  receives  1095  pounds  a  year,  what  is  it  for  a  day  ? 

Ans.  3  pounds. 

6.  There  are  5^  yds.  in  a  rod ;  how  many  yards  are  there  tn 
40  rods  ?  Ans.  220  yds. 

7.  What  number  must  yoo  multiply  by  47,  to  produce  298804098  ? 

Ans.  6357534. 
8:  What  number  most  be  multiplied  by  379  to  produce  53789678  ? 

Ans. 

9.  In  a  rod  are  16^  feet ;  how  many  feet  in  320  rods  ? 

10.  If  3650  pounds  of  bread  are  to  be  divided  equally  among 
365  soldiers  for  10  days,  how  much  will  each  receive  a  day  ? 

Ans.  1' pound. 

11.  Multiply  34678  by  250.  Ans.  866950. 

12.  Multiply  125  by  77777.  Ans, 
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TABLES  IN  COMPOUND  ADDITION. 

1.  Federal  Mohet** 

marktd,      milts. 
20  Mult     )  g  CCent  m.c.  \      •  lOsa       i  cent. 
10  Cents    f  °  iDioie     d.f      100=     10=x     1  dime. 


10  Dimes  CS  )  Dollar  $\    1000^  100=  10=,  1  dolhr. 
10  Dollars)  g  (^fcUgle   K.)  10000=1000=100=10=1  eagle 

2.  EiraLiSH  HoifEr. 

marked 
4  FaKhiogf )  C  Penny        ^n.  d. 

12  Pence        >  make  one  <  ShiHing      «. 
20  Shillings  }     '  (Pound*       £. 

*  The  fdlovrlng  iceount  it  kbArlcted  from  the  ^  Act  eftablKliiOj;  a  Mint« 
and  regulating  the  Coiiu  of  the  United  Statct,"  paflfed  April  an4|  1792. 

The  monej  of  account  of  the  United  Statet  (hall  be  eiprcflfed  in  dollan  or 
trait*,  <H(ines  or  tenths  of  a  doU;kr,  cidt*  or  htmdrcdthi  of  m  dollar,  and  roillt  or 
tboufandtht  of  a  dollar. 

The  coim  of  gold,  silver,  and  copper  of  the  U.  S.iha]l  he  of  the  foUowiog  de- 
nominations, TIS. 


ill 


3 


I'iJio; 


Eaolc,  of  the  Talae  Of  /m,  dolfart. 
2,  HALr  EAGLB,i.«.«..«>«.»M..^vr  doUs* 

QuARTia  £AOtB,.M..««.Jt»o  «*/  a  Ba{fdo\li, 
'  4.  DoLLAE,  of  the  valne  of  the  Sfanlfl  miUed  dollar. 
^.  Half  Dohukkf^^.^^^,.,^!/ iht  dollar. 

6.  QiTARTBa  l>oi.LA9ir^m,.m^m^^e  fiurth  the  dollar. 

7.  DiMK8r..«.«MMM.»<.«.***^«««-~.n».0««  ttntb  o£  the  doll. 

8.  Half  DiMBr-.«.....«..«««.«......M^  tmtatieth  of  the  dolL 

CBNT,.......«..«..M......«».«*..^«».....eirf  buhdredib  of  the  dolL 

Half  Cemt^m.,,.^...— .,.,t.M»....ope  half  the  cent. 


The  JlamdarJ  for  all  ^e^  coins  of  the  U.  S  (hall  be  elevtu  parts  of  pure  gold 
and  oiu  part  of  alloy  in  t^oetve  pirts  of  the  coin.  The  alloy  is  to  be  filver  and 
topper,  but  the  filvq^  not  to  exceed  one  half  in  the  alloy. 

The  Eagh:  (hall  cfltain  tWo  hundred  and  forty  feven  and  a  half  gniiis  of 
pure  gold,  or  two  hundred  and  ievemy  grains  of  (landard  gold ;  and  the  other 
gold  coins  in  the  fame  pt-oportion. 

T\icJUndard  for  all  iilvcr  coins  of  the  U.  S.  (hall  be  one  thoufand  four  hon- 
dred  and  eighty  6Ve  pafti  of  pure  fihfer  and  one  hundred  and  ferenty  nine  parts 
alloy ;  and  the  alloy  (hall  be  pure  copper. 

Th«  Dollar  (hall  contain  three  hundred  and  fev<^ty  one  and  one  fourth  grains 
Of  pure  filver,  or  of  four  hundred  and  fiiteon  graina  oC  ftandard  filver;  and  the 
other  filver  coins  in  the  iatne  proportion. 

The  Copper  coins  are  to  be  pure  copper.  The  Cent  is  to  contain  eleven  pen- 
ny weights  of  copper;  and  the  Half  Cent  in  proportion. 

The  proportional  value  of  gold  to  filver  in  all  coins  current  by  law  in  the  U. 
$.  (hall  be  fifteen  to  one,  or  fifteen  pounds  weight  of  pure  filver  (hall  be  eqnal . 
to  one  pound  weight  of  pure  gold. 

All  coins  of  gold  and  filver,  iflued  from  the  Mint -Of  the  U.  S.  (liaH  be  a  law- 
ful tender  in  all  payments  at  the  preceding  values  when  of  full  weight, and  if 
QOt  of  full  weight,  of  ptoponional  Values. 
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Farthings. 

4  =      1  Penny.       # 

48  =    12  =     1  Shilling. 

960  =  240  =  20  =  I  Pound. 

A  groat  18  4rf. 

PtNCE?  Tables. 

a.     8. 

d.      d.         8.  '   d.              8.          d.      8.          d. 

20  =  1 

8 

120  =  10     0 

1  =     12 

11  =  132 

30  =  2 

6 

130  =  10  10  ' 

2  =    24 

1^  =  144 

46  =3 

4 

140=11     8 

3.=    36 

13  =  156 

60  =  4 

2 

160  =  12     6 

4  =    48 

14  =  168 

60  =  a 

0 

160  =  13     4 

5  =    60 

16  =  180 

70  =  5 

10 

170  =  14     2 

6  =    72 

16  =  192 

80  =  6 

8 

180=16     0 

7  =    84 

17  =  204 

90=  7 

6 

190  =  16.  10 

8  =    96 

18  =  216 

100  =  8 

4 

200  =  16     8 

9  =  108 

19  =  228 

H0,=  9 

2 

240  =  20     0 

10  =  120 

20  =  240 

3.  Troy  Weigiit.* 

24  Graina 

make  one     Peonvweight,    marked  grs.  i 

20  Pennyweights         -        -       Ounce,        -        -           oz. 

12  Ounces 

m 

Poo 

ind,     .         . 

-       ft 

pwt. 


Grains. 

24  =      1  Pennyweight. 
480  =    20  =     1  Ounce. 
6760  =  240  =i  12  =  1  Pound. 

4.  Avoirdupois  WfiicHT.t 


16  Drams      -    make  1 
16  Ounces 
28  Pounds    - 
4  Quarters     - 
20  Hundred  wt.    - 


Ounce, 

Pound,         •         -        - 
Quarter  of  a  hundred  wt. 
Hundred  wt.  or  112  poundsj 
Ton,     .        -         -         - 


marked  dr.    oa. 

qr. 
-    Cwt. 

T. 


*  By  this  weight  are  weighed  GoM,  Silver,  Jewels,  Eledaariet,  and  all  liruors.. 

An  ounce  of  gold  is  divided  into  %4  partt,  called  cara^and  an  ounce  of  (iU 
vcr,  into  oo  paru,  called  pennyweights ;  therefore,  to  diHinguidi  finencfs  of 
metals,  fuch  gold  as  will  abide  the  fire  without  lofs,  is  accounted  14  carats  fine : 
If  it  lofe  %  carats  in  trial,  it  is  called  ax  carats  fine,  &c. 

A  pound  of  filver  which, lofcs  nothing  in  trial,  is  t%  ounces  fine;  but,  if  it 
Jofe  3  pennyweights,  it  is  11  os.  17  pwts.fine,  &c. 

Alloy  is  lome  bale  metal  with  which  gold  or  filvcr  is  mixed  to  abate  its  fine- 
nefs  i  %%  cariits  of  gold,  and  a  carats  of  copper,  arc  cfteemed  the  true  ftandard 
for  gold  coin  in  England,  the  alloy  being  one  eleventh  part  of  the  fine  gold  ; 
and  II  OS  a  pwts.  of  fine  filver,  melted  with  z8  pwts.of  copper,  makf  the  true 
fhindard  for  filver  coin. 

Note.  1 75  Troy  ounces,  are  precifely  equal  to  19a  Avoirdupois  ouncest  and 
175  Troy  poauds  are  equal  to  144  Avoirdupois.  1  lb.  Troy  =  3760  grainy, 
and  I  lb.  Ayoirdupois  3=  7000  grains. 

f  By  Avoirdupois  arc  weighed  all  coarfe  and  drofiy  goods,  grocery  and  chand- 
lery wares  ;  bread,  and  all  metals,  except  gold  and  filver. 
A  barrel  of  pork  weighs  aoo  lb.    A  barrel  of  beef,  aoo  lb.    A  qniatal  of  fi(h, 
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Drams. 

16  =?  1  Omice. 

266  =s        16  =        1  Pound. 
7168  =      448  ==      28  s=  1  Q,Qarter. 
28672  =     1792  =     112  =    4  =     1  Hund.  wt. 
573440  =  35840  =  2240  =  80  =  20  =  1  Too. 


5.  Apothecaries'  Weight.* 

20  Graios  make^oe  Scrapie* .  marked  gr.  B 

3  ScrnpUs  -        •*  Dram^    -  -        -        -  '  3 

8  Drains    -        -        -  Oopce,  -        .        -         j 

12  Oances  <r        •  Pound,    ^  -        -        -  lb. 

Grains. 

^0  =5      1  Scnq>1e. 
60  =      3=1  Dram. 
480  =    24  =3    8  =    1  Ounce. 
6760  =  288  =  96  =  12  =i  1  Poaild. 


6.  CcoTH  Measure.! 


2  Inches,  and  one  fborth 
4  Nails,  or  9  Inches 

4  Quarters  of  a  yard,  or  36  Inches 

3  Quarters  of  a  yard,  or  27  Inches 

5  Quarters  of  a  yard,  or  45  Inches 

6  Qtuirters  of  a  yard,  or  64  Inches 

4  Quarters,  1  Inch  &  one  6th>  or  > 
37  Inches  and  one  fifth  -  ) 
3  Quarters  and  two  thirds       -r 


make  1    Nail,  marked  in.  na. 
Qsarter  of  a  yard,qp. 


Yard, 
£11  Flemish, 
£11  English, 
£11  French, 

£11  Scotch, 

Spanish  Var. 


yd. 

£.  Fl. 

£.  E. 

.  £.  Fr. 

-  f:.  Sc. 


1  Cwt.  AToirdupoif.    1%  piTticttlar  things  makeon^  doceo ;  i%  doa^cn  i  grofa, 
and  144  docen  z  great  groft,    %6  particular  tbingimake  i  fcore, 

lb.  A  Stone  of  Iron,  fliot,7  lb. 

or  borfcman*t  weight,  3  I4 


A  Firkm  of  For 


Forcig^att 


Btter 
ap 

A  Barrel  of      1        Anchovies 
Soap 
Raifins 
^  Punch,  of  Prunes 


56 

94 

30 

256 

112 

1120 


A  Pother  of- 


Lead      19|  Cwt. 


-Butcher's  Meat,  8 
A  gallon  of  Train  Oil  H 
A  Tod  is  -  -  .  -  28 
A  Weigh  ....  182 
A  Sack  ....  364 
A  lift      -    •    .    .     436S 


*  All  the  weights  now  ufed  bj  Apothecaries,  above  graios,  are  Avoirdupois. 
The  Apothecaries*  pound  ano  ounce,  and  the  pound  and  ounce  Troj  are  the 
fame,  only  diflferently  divided  and  fubdivided. 

t  All  Scotch  and  Irifli  linens  are  bought  by  the  Englidi  or  American  yard, 
which  is  the  fame, and  all  Dutch  linens  by  the  £11  Flemifli ;  but  arc  all  fold  in 
America  by  the  American  yard;  though  the  Dutch  liucns  are  fold  in  England 
hy  the  £11  £ngli(h,and  the  Scotch  and  Irifh  linens,  as  in  America. 

The  ScQtch  allow  one  English  yard  in  every  fcore  yards. 
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Niili,  4  =  1  Quarter. 
16  =  4  =  1  Yard. 
12  =  3  =  r  Flemigh  Ell. 
20  =  6  «=  1  Eoglwh  £11. 
24  =  6  s=  1  French  Ell. 

7.  Long  MtiisvAt:.* 

3  Barley  corot         •r        make  1  Inch,  marked  bar.  ib. 

12  Inches      -        .        .        ,  Foot,  -        -        -         ft. 

3  Feet,     -         .        .         -        •  Yard,  -  -         -         -    yd. 

6 J  Yards,  or  16|  feet     -        -  KwL  Perch,  or  Pole,        poL 

40  Poles Furlong,  -         .         Air. 

8  Fartongs     .        -         -         •  Mile,  -        *         .     mile. 

C9J  statute  mile,.  «.«r/y  l^^c^l  ^-S- 

360  Degree.     ,        -        .        .      l^fCS." 
Or^  in  Miasuring  Distance9. 
7/ifr  laches  -  iiiak#  1  Link. 

26  Links     -         .         •         •  Pole. 

100  Links         ....     Chain. 
10  Chains     ...         -         Furlong. 
8  Furlongs       -        -         -        ,     Mile.  • 
Bftr.  coro#,  3  es         1  loch. 

36  =3        12  =        1  Foot. 
108  =        36  5=        3    =        1  Yard. 
694  =      198  =      16i «        6J  =3      1  Pole* 
23760  =    7920  =    660    =    220    =s    40  =  I  FoHoDg. 
190080  s=  63360  =  6280    =  1760    «  320  »  8  «  1  M. 
Inches,  7^Vy  =        1  Link. 

198        =      25  =      1  Pole  or  Perch. 
792        =    100  =:      4=1  Chain. 
7920        =  1000  =    40  =  10  =  1  Furlonjf. 
63360        =?  COOO  =  320  :^  80  =^  8  =  I  Mile. 

8,    TiME.t 

GO  Seconds     ....        make  1  Min^,  marked  b.  m. 

60  Minutes Hon*        -         .       h. 

24  Hours Day,       •         -  4. 

7  Days Week,        -        -    w. 

4  Wftcks Month,     ^         •     mo. 

13  Months,  1  day  and  6  houra       •         -        Julian  year,  yr. 

*  The  ufe  of  Long  Meafure  it  to  meafure  the  diftance  of  places,  or  aor  other 
ihing,  where  length  is  confidered  without  regard  to  breadth. 

Note.  6o  geometrical  miles  make  «  degree.  4  inches  «  hand.  5  feet  x 
geometrical  pace.  6  points  make  1  line,  i%  lines  to  inch,  is  inches  a  foot,  and 
6  fret  one  French  toife,  or  Fathom,  equal  to  6  feet  4  inches,  8,811,875  lines, 
F.o<;lifh  meafurc.  t  Fnelifli  foot  equal  to  xi  inches  31 154.  ItncB  Frencfau  66 
feet,  or  4  poles,  make  a  Gunter*s  chain.     5  miles  make  a  league. 

t  By  the  Calendar,  the  year  is  divided  in  the  following  manner  : 
Thirty  days  hath  September,  April,  June,  and  November  ; 
February  twenty  eight  alone,  and  all  tlie  red  have  thirty  one. 

When  you  can  divide  the  year  of  our  I^rd  by  4,  without  any  remainder,  it 
It  tUcn  fii (Textile, or  Leap  Year,  in  whi«h  February  has  29  days. 
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Seconds,  60  »         1  Mioate. 

3600  ^       60  =»      1  Hour. 
86400  »=    1440  =3    S4  =    1  Day. 
604800  =  10080  =»  168  =    7  =c  1  Week. 
2419200  =  40320  =»  672  =s  28  =s  4  =  1  Month. 
See,  Min,  h-         d.    h>     w,  d.  h. 

31557600  K  525960  =  8766  =  365  6  5=  62  16  =  1  Julian  year.* 

m,  tec. 
31558154  =  525969  =  8766  =  365  6      9  14  =  1  Period,  ycar.t 
31566937  =  526943  =  87e5  =  365  6    48  57  =  Tropical  year.} 

9.  MoTioif. 
60  Seconda    -        -        -        make  1  Prime  minote,  marked  "  ' 
60  Minutes        ....         Degree,  -  * 

30  Degrees    -        -        -        -  Sign,      -        .        .        s. 

tc»  c-  o/?/x  J  <  ^he  whole'  great  circle 

12  Signs,  or  360  degrees    -        -        J     of  the  Zod.ack.§ 

Seconds,  60  =  1  Minute. 

3600  =        60  =      1  Degree. 
108000  =     1800  =    30  =     1  Sign. 
1296000  =  21600  =  360  =  12  =  Zodiack, 

10.   LaKD  or  8<(VARB  MEASURE. 

144  Inches         -  •  make  1  Square  foot. 

9  Feel        •  -  .  YwJ. 

30J  Yards,  or  >  ^  p  , 

272jFeet  ]  '^^'®' 

40  Poles        -  -  •  ' Rood. 

4  Roods,  or  160  Rods,  )  .  _^_ 

or  4840  yards  I  '  ^^^^' 

640  Acres        .  -  -  — — —  Mile. 

Inches,  144=  1  Foot. 

1296=  9=  1  Yard. 

39204=         272J=         30|=  1  Pole. 

1568160=       JQ890=       1210=         40=       1  Rood. 
6272640=       43560=       4840=       160=       4=     1  Acre.  ' 
4014489600=27878400=3097600=102400=2560=640=1  Mile. 

*  The  civil  folar  jtzr  of  365  days,  being  (hoit  of  the  true  by  jh.  4801.  48rec. 
eceafioQcd  the  beginning  of  the  ye;ir  to  run  forward  through  the  fcafona 
nearly  i  day  in  4  jeart.  On  this  account,  Julius  Ccfar  ordained  that  one  day 
fliould  be  added  to  February, every  fourth  year,  by  caufing  the  14th  day  to  be 
reckoned  twice;  and  became  this  ^4th  day  wat  the  iixth,  (fcxtiKs)  before  the 
kalendj  of  March,  there  were  in  this  year,  two  of  thcfc  fcxtiles,  wbjch  gave  the 
same  of  Biflextile  to  this  year,  which  ibeiog  thua  corredkd,  wat  from  thence 
«allcd  the  Julian  year. 

t  A  juft  and  equal  meafure  of  the  year  it  called  the  periodical  year,  at  being 
the  time  9f  the  earth't  period  about  the  fun  ;  in  departing  froaany  fixed  point 
in  the  heavent,  and  recuming  tQ  the  fame  again. 

I  The  fcveral  pointt  of  the  ecliptick  having  a  retrograde,  or  backward  mo- 
tion, the  equinox  will,  at  it  were,  meet  the  fun ;  by  which  mean  the  fun  will  ar- 
rive at  the  £qttinox,  or  firft  point  of  Ariet,  before  hit  revolution  it  completed, 
and  thit  fpace  of  time  it  called  the  tropical  year.  * 

$  The  2:odiack  it  a  great  circle  of  the  fphere,  containing  the  ti  fignt,  through 
whtcK  the  fun  paflc». 
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II.   Solid  Msasvae.* 


1728  Inches 


make  1  Foot. 


27  Feet 

40  Feet  of  round  Timber,  or  ) 

60  feet  of  hewn  Timber,   ) 
128  Solid  Feet,  j.  e.  8  in  lenffth,  4  \ 

in  breadth  and  4  in  height, 

12.  WiHE  Measure.! 


Yard. 

Ton  or  Load. 

Cord  of  Wood. 


2  Pints 

4  Qjiiarts 
10  Gallons     - 
18  Gallons 
31^  Gallons 
42  Gallons 
63  Gallons 

2  Hogsheads 

2  Pipes 
Cubick  Inches* 


make  1  Quart,        marked  pts.  qts. 
-      Gallon,  -  gal. 

Anchor  of  Brandy,  anc. 
Knnlet,  -  ,  -  ran. 
Half  an  Hogshead,  ^hhd. 
Tierce,  -  tier, 

'Hogshead,         -  hhd. 

Pipe  or  butt,  P.  or  B. 

Tun,        -  -       Ton. 


28J  = 

57f  = 

231  = 
9702  = 
14563  = 
19404  =  672 
29106  =  1008 
58212  =  2016 


1  Pint 

2  = 


8 
336 
604 


1  Quart. 
4  =      1  Gallon.' 
168  =    42  =  1  Tierce. 
262  =    63  =  1J=  1  Hogshead. 
336  =    84  =  2  =  1^=  1  Puncheon. 
504  =  126  =  3  =  2  =r  lf=  1  Pipe. 
1008  =  262  =  6=4=3=2  =  1  Tun. 

16.  Ale  or  Beer  Meisure.I 


2  Pints 
4  Quarts 

8  Gallons     - 
8|Ga  lions 

9  Gallons     - 
2  Firkins 
2  Kilderkins 
1}  Barrel,  or  54  Gallons 

2  Barrels 

3  Barrel  or  2  Hogsheads 


-    make  1  Quart,  marked  pts.  qts. 

Gallon,  -  -         gal, 

-     Firkin  of  Ale  in  Lond.     A.  fir. 
-»  Firkin  of  Ale  or  Beer. 

"  Firkin  of  Beer  in  Lond.  B.  fir. 
Kilderkin,  -  -  kil. 
Barrel,         -  -         bar. 

Hogshead  of  Beer,  .  hhd. 
Puncheon,  •  -  pun. 
Butt,        -  -  butt. 


*  By  Solid  Meafare  are  meafiired  all  things  that  hate  length,  brekdth  and 
depth. 

f  All  Brandies, Spirits,  Perrj, Cider,  Mead,  Vinegar,Honey  and  Oil, are  meaf- 
iired by  Wine  Meafure :  Honey  is  commonly  fold  by  the  pound  Avoirdupois. 
.    I  Milk  is  fold  by  the  Beer  quart. 

A  barrel  of  Mickarel,  and  other  barrelled  fifli,  by  law  in  Miflaehufetts,  is 
to  contain  not  lefs  than  30  gallons  ;  in  Connecticut  and  New  York  the  Shad 
and  Salmon  Barrel  muft  contain  ftoo  lb. 

In  England,  a  barrel  of  Salmon  or  Eels  is  41  gallons,  and  a  barrel  of  Herrings 
2%  gallons.  The  gallon,  appointed  to  be  ufed  for  meafuring  all  kinds  of  Liquors, 
in  Irelandfis  two  hundred  And  feventcea  cubick  inches, and  fix  tenths. 


Digitized  by 


Google 


TABLES  IN  COMPOUND  ADDITION.  49 

Beier. 

Cabick  Incbet.  . 

35}  =       1  Pint.  ' 

70^=      2  =      1  quart. 

282  =      8  =      4  =       1  GalloD. 
2538  =    72  =    36  =      9=1  Firkm. 
6076  =:  144  =    72  =    18  =    2  =t  1  Kilderkio. 
10162  =  288  =  144  =    36  =    4  sfe  2  =  1  Barrel. 
15228  =  432  =  216  t=    54  =»    6  =  3  =  1J«=  1  Hogshead. 
20304  =  576  =  288  =    72  =    8  =  4  =:  2  =  1|=  1  Puneheoo* 
30456  =r  864  =  432  3s=  108^  12  xfc  6  «  3  «  2  «=  l^sa  1  Batt 

Ale. 
Cubick  Inches. 

35J  =       1  Plot. 
70i  =      2  =      1  quart. 
282  =      8  =      4=1  Gglloo. 
2256  =    64  =    32  =    8  :^  1  Firkio. 
4512  =  128  =    64  =  16  =  2  =t=  1  KilderkiD. 
9024  *=  266  =  128  =  32  =  4  =  2  =  1  Barrel. 
13636  =^  384  =  192  =  48  :c:  6  =  3  =  1J=  1  Hogshead. 

16.  Dru 

2  PiDtfl         .        .         ma) 

2  quarto        .  •      ^ 

f  Pottles 

2  Callous     - 

4  Pecks 

2  Bushels      • 

2  Strikes 

2  Cooms 

4  quarters 
4 J  quarters 

5  quarters 
2  Wejs 

Cabick  lochcs. 

268i=       1  Gallon. 
537^=      2=      iPeck. 
2160f=      8=      4=    I  Bushel. 
4300}  «    16=      8=2=    1  Strike. 
8601}  =32=    16  =4=2=1  Coom. 
17203^  =    64  =    32  =    a  =    4  =    2  =tx    1  quarter. 
86016    =  320  =  460  =  40  =  20  =  10  =    5  :ar  1  Wcy. 
172032    =  640  =  320  =  80  =  40  =  20  =10  =  2=1  Last. 

«/jTh**  mcMurc  U  applied  to  all  dry  goodi,  as  Corn,  Seed,  Fruit,  Roots,  SSk, 
Sind,  O^rs  and  Coals.  ^ 

A  Winchester  biisbel,  is  iSj  inehes  diameter,  and  t  inehes  deep* 
G 


Measure.* 

le  1  quart,  marked  pis.  qts. 

*    Pptlle, 

-    pot. 

GflloQ      - 

•        Jal. 

.      Pi^ck, 

Y      pk. 

Bqshel,    . 

.        bu- 

.      Strike,        . 

•    str. 

Copm,    - 

COi 

quarter,     - 

-     qr. 

Ch«ldroD, 

.         ch. 

Chaldron  in 

London. 

Wej,        . 

-    wer. 

Last,    - 

last. 
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30  COMPOUNO  ADDITION. 

COMPOUND  ADDITION 

IS  the  addiog  of  several  numbers  together,  having  different  de- 
noininatioDS  as  Pounds,  Shillings,  Pence,  lie.  Tons,  Hundreds, 
Q,uarters,  &c. 

RlTLE.* 

I.  -t^lace  the  nomber^  so  that  those  of  the  same  denomination 
in^y  stand  directly  under  each  other. 

II.  Add  the  first  column  or  denomination  together  as  in  whole 

vide  the  sum  by  as  many  of  the  same  denoraina- 

[>t  the  next  greater,  setting  down  the  remainder 

added,  and  carry  the  quotient  to  the  next  supe- 

n,  continuing  the  8am€  to  the  kist,  which  add  M. 

Examples. 

1.  Federal  Morcv. 

2.  3. 

£.  D.   d.    c.  m.  D.  c.  m.          D.  c.    m. 

7     3     8     9     6  49  18  7            375 

2  12     6  25  32  1              29  18 
9006  93  75  "7  12     6 

3  6  2  5  13  25  199  18  7 
'^  '  ^  Q  ^  97  2  30  01 

24  1   1  0  3 


2.  English  Money. 
3* 


£   /. 

4 

£  f. 

rf.  yr. 

£     1. 

V.  fr. 

£     ^ 

d.^r. 

9.16 

10 

47  17 

.6  2 

847  11 

11  2 

915  10 

10  2 

7  10 

0 

•  3  9 

10  3 

491  19 

6  1 

C4  8 

9  1 

0  18 

6 

75  13 

9  1 

59  6 

10  0 

5  16 

11  3 

5  11 

U 

4  11 

11  0 

747  16 

1  2 

419  2 

fO  2 

6  0 

8 

0  16 

8  2 

849  12 

11  3 

491  19 

11  3 

6  9 

10 

17  6 

2  1 

741  17 

8  2 

762  17 

6  1 

36     8     6 


As  the  denominations  of  Federal  Money  increase  lik-e  wbolti. 
Aumbers,  in  a  ten  foKl  ratio,  the  operation  is  the  same  as  id  whole 

*  The  reasofi  of  this  nile  ii  evident  from  what  has  been  said  in  Simple  Ad> 
dition :  ForYin  addition  of  money,  as  i,  in  the  pence  is  equal  to  4  in  the  far- 
things;  i,  in  the  shillings,  to  1%  in  the  pence;  and  x,  in  tlie  pounds,  to  30  hs 
the  shillings;  therefore, carr}Mng  as  directed,  is  the  arranging  the  moatj^  aris- 
ing from  each  column,  properly,  in  the  fcaleof  denominations;  and  this  rca^ 
•oning  will  hold  good  in  the  addition  of  compound  numbers,  of  any  denomi- 
nation whal^ver. 
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COMPOUND  ADDITION.  51 

uumbers*  But  id  ^eoomiDatioos  which  do  not  increafle  io  the  nine 
manner,  the  operations  are  somewhat  <)ifferent.  Thus,  in  £i.  1. 
of  English  Money,  1  find  the  sam  of  Che  penice  to  be  54.  Now  54 
pence  are  4  schillings  and  6  pence ;  therefore,  I  set  down  G  under 
the  pence,  and  carry  4  to  the  shillings,  which  1  then  find  to  he  68, 
Bat  68  shillings  are  3  pounils  and  8  shillings.  I  set  down  the  8 
under  the  shillings,  and  carry  3  to  the  pounds^  and  the  sura  of  the 
pounds  is  35,  which  1  set  down.  The  suan  of  Che  whole  is  then  35 
pounds,  8  shilhogs  and  6  pence,  'i'he  process  is  similar  in  each 
Example.  Jn  all  sums  of  different  deiibminalions,  the  student 
should  he  careful  io  find  the  numbers  by  which  the  denominatioos 
in  the  Table  increase,  for  by  them  he  is  ta  carry  from  one  deoom- 
kiaiion  te  another. 

3.  Troy  Weight. 


1. 

2. 

ik    «z.  /w/.  gr. 

/^.  CZ.   /tjtf.  ffr. 

a. 

767  10  17  22 

649  11.19  20 

859 

39  6  9  17 

32  9  6  5 

437 

417  11  16  18 

841  10  11  19 

640 

935  9  17  19 

473  9  17  23 

*38 

9  12 

18 

478  10  17  22 

764  11  8  9 

49 

0  16 

17 

387  9  16  15 

165  6  10  19 

584 

10  0 

9 

3027  11  16  17 

In  the  Ist  Ex.  I  find  the  sum  of  the  grains  to  be  1 13L  Now  1 13 
grs.  are  4  pwts.  and  17  grs.  because  24  is  contained  In  113,  four 
times,  and  17  is  the  remainder.  Then  1  set  down  17  nnder  the 
grs.  and  carry  4  to  the  pwts.  and  their  sum  is  96.  Now  96  pwts. 
are  4  oz.  and  18  pwts.  for  20  pwts.  make  1  oz- ;  therefore  I  set  IG 
uader  the  pwts.  and  carry  4  to  the  ounces,  which  makes  their  sum 
59.  But  59  oz.  are  4  lbs.  and  11  oz.  because  12  oz.  make  a  lb. ; 
therefore  1  set  down  1 1  oz.  and  carry  4  to  the  |bs.  which  makes 
their  sum  3027.  ^  The  answer,  then  is  3027  lbs.  11  oz.  16  pwts. 
and  17  grs. 

4.  Avoirdupois  Weight. 
1.  2.  3.  4. 

U.  0S.    dr.  Ctvt,  yr/.  it.  T.  Cwt,  frt.  U,  T.  Citt.  qn,  16.  oz.    dr. 

19  13  12  17  3  19  59   13  2  17  91    17  2  25  13   15 

21  9     6  18   1  27  6   17   1  21  19     9  .0  17  10  12 
4  15  15  9  2     9  45  11  3  25  14   13  2     0  9   11 

22  10     6  14  3  16  57  16  2  19  47  11  3  19   14     0 
18  13  12           12  0     G           75  17  3  17  69     0  1     0     0  12 

6  11   10  15  2     0  6   19  0  26  77   19  3  27  15  jl 

94   10  12 
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COMPOUND  ADDITION. 
6.  Apothkcakies'  Weight. 


1. 

2, 

3. 

4. 

3  9^. 

3  3  B  5rr. 

lb   8  39 

gr.            ft 

3  3  Bgr. 

9  I  17 

10  7  2  ] 

19 

12  11  6  1 

16             6 

9  3  2  13 

3  2  19 

6  3  0  1 

12 

4     9  10 

12             4 

8  6  0  19 

6  1   17 

7  6 

1 

17 

91   10  7  2 

16             9 

10  6  2  12 

4  0     6 

9  6  2 

12 

4     8  12 

19             6 

6  6   1    17 

6  2  12 

6  1 

0 

16 

6     0  0  1 

10             8 

9  4  0     0 

8  1   10 

9  3 

2 

18 

4     9  2  1 

6             7 

1  0  1   17 

33  2     1 

6.  Cloth  Mbasure 

1. 

2, 

3. 

4. 

6. 

Yd.qr.m. 

RJL.qr. 

n» 

M,FL  ft.  m. 

E.Pr.  qr,  tu 

Tds,  qr.  n. 

76  2  3 

91  3  2 

76  2   1 

49  3  3 

914   2   3 

3  3  1 

49  4  3 

7  1  3 

19  6  2 

49  2   1 

42  3  3 

6  2 

3 

84  0  2 

24  2  1 

661  3  0 

57  2  2 

84  4 

1 

76  2  3 

67  4  3 

84  0  2 

16  3  3 

7  0  0 

48  2  2 

48  2  2 

549*3  1 

49  2  2 

61  2 

1 

9  2  3 

6  3f  3 

617  1  3 

7.  LoH 

G  Measure. 

1. 

2. 

3. 

4, 

5. 

Ft,  m.  bar. 

rjufirtn. 

F^ft.uu 

Mil/kF.poL 

2)tg,  mi,  fur.  poL  ft,    h,    he. 

9   11   2 

7 

2  11 

12 

11   10 

9  7  36 

769  66  6 

29   16  10  2 

6     9   1 

4 

1     6 

9 

10     9 

7  3  19 

317  39  1 

36   11     6   1 

7     0  2 

6  0  10 

8 

12  11 

4  1  24 

497  63  7  24     9     8   1 

8  10  0 

7  2     9 

7 

16     6 

6  6  12 

662  17  0 

11   13  11  0 

9     6  2 

8 

1   10 

4 

14     9 

4  6     9 

64  48  6 

17     9     4  2 

7  10  2 

9 

2  11 

6 

11   11 

6  1   10 

764  62  4 

19  16  11   1 

8. 

Time. 

1. 

2. 

3. 

4. 

W.d.  h. 

m. 

t.      M^iU 

h,    m. 

r.    m,    4. 

r.  «w.  w. 

d,   h.    im»     /• 

3  6  22 

67 

42      6 

24 

19  43 

19   10  17 

67  11  3  6.23  29  66 

1  6  19 

31 

28      4 

27^1  36 

7     9  27 

4     8   1 

1   19  46  38 

2  3  17 

9 

16      9 

18 

0  12 

4     8  16 

29     9  2  3  17   18   19 

3  0     9 

17 

68      4 

19 

23  19 

1  11   14 

46   10  2 

6  11   60  13 

1   1   16 

19 

10      8 

11 

12  13 

17     6     9 

19     9  2 

1    16   18   17 

2  2  20  63  48      9 

19 

8  29 

12     6  20 

46     9  3  6  18   17  69 

9. 

WoTIOU. 

1. 

2. 

3. 

17*  65' 

48' 

26<> 

49'  61" 

98  2&°  36'  63" 

1    37 

61 

6 

21    36 

10 

0     18    31 

29    19 

45 

; 

19 

47    18 

4 

17     13   42 

19    19 

37 

26 

26   39 

6 

19    50     0 
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COMPOUND  ADDITION.  6^ 

10.  Lavi>  or  SQUARE  Measure. 
J.  2.  3. 

p9LfetK     nr.  Tit,  ft,   isu  Acres*  rood,  foL  frt.     U. 

36  179  J37  28  7  119  756  3  37  245  12C 

19  248  119  9  3     75  29  1   28     93     25 

12  96     75  29  6  120  516  3  31    128  119 

18  110  122  4  8     12  37   1    19  218     20 

9  269     24  9  1   119  61  0     0     92  103 

25  221    143  8  3     43  191    1  25  129   136 


1 

rm. 

fea. 

M. 

29 

36 

1229 

12 

19 

64 

18 

11 

917 

19 

8 

1001 

5 

0 

523 

IL  Solid  Measure. 

2. 

3. 

Yds.  fefL         in. 

Cord.    fta. 

75  22  1412 

9  26   195 

3  19  1091 

28  15  1110 

49  24   218 

17     39     1119  18     17     1225 


12.  Wine  Measure. 


1, 

2. 

rur 

37 

.gai.    fis.^. 

3Q     3  1 

Hid.    gaL   ffs.  fU, 
51  58   1   1 

37  2  ^7 

a—- 

2 

9 

17  2 

1 

27  39  3  0 

19  1  59 

1 

35 

28  9 

0 

9  18  0  1 

•  28  2   0 

0 

32 

19  1 

1 

0   9  2  1 

19  0  47 

1 

9 

0  3 

*1 

16  24  1   1 

.^7  1   17 

3 

12 

40  1 

1 

• 
15. 

5   0  3  0 

14  2  48 

2 

Ale  and  Beer  Measure. 

1. 

2. 

3. 

A.B. 

49 

3  7 

B.B,fir,gaL 
29  1  8 

Hhd,    gai.     fts. 

379  53  3 

26 

2 

3 

19  3  5 

19   0  1 

.  9 

0 

4 

16  0  3 

121  37  2 

17 

3 

0 

9  1  8 

467  19  1 

27 

1 

6 

14  2  0 

561   16  0 

19 

3 

7 

17  1  5 

75   0  2 

16.  Dry  Measure. 
1.  2.  3. 


?r,. 

hi. 

/• 

fis. 

-»•«. 

/• 

gti.  ^s. 

Cb. 

iu. 

/• 

^. 

64 

7 

3 

7 

37 

2 

5  1 

37 

27 

3 

7 

9 

4 

1 

5 

19 

3 

7  1 

6 

29 

1 

5 

19 

6 

2 

1 

16 

2 

0  0 

15 

30 

0 

0 

4 

0 

2 

0 

5 

1 

6  1 

4 

11 

3 

• 

17 

3 

0 

6 

9 

0 

3  0 

5 

0 

1 

0 

9 

5 

3 

4 

19 

3 

0  I 

2 

0 

2 

1 
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COMPOUND  SUBTRACTION 

TEACHES  to  find  (he  dtfierence,  iDeqoalitj,  or  exce^i,  betwee'ti 
any  two  sums  of  dirers  denominations. 

Rule.* 
Piace  those  numbers  under  each  other,  wbich  are  of  the  sam^ 
denomination,  the  less  being  below  the  greater  ;  b^gin  with  the 
least  denomination,  and,  if  it  exceed  the  figure  OFer  it,  add  as  ma- 
ny units  as  make' one  of  the  nexi  greater ;  subtract  it  {herefrom  ^ 
and  to  the  difference  add  the  upper  figure,  remembering,  always, 
to  add  one  to  the  next  superior  denomination,  for  that  which  yoQ 
added  before.  . 

Examples. 
1.  Federal  Money. 
cm.       ,     £.    2   c.  m.  i      c.  m. 

15     6  21     8     1     2 

17     2  10     7     6 


From  39 
Take  23 


100 
48 


87     5 


Diff.      10     98     3 


$        C. 
Borrowed  100 
Paid  29     18 


c: 


$ 

Lent  200 
Received  145    50 


Kemaios  to  pay 


Due  to  me 


c.  m. 


Borrowed  3000 

Paid       (    195 

at  1111^  49 

several  j   247  M 

times.     (   995  12 


$  c.  m. 

Lent  7159  12  8 

ReceiredC   245  37  5 

at  )3112  15  7 

several     )  2000 

times.        (1092  92  0 


Paid  in  all  2552     90     0  Received  in  all 
Reraains  to  pay  447     01     0     Remains  due 


1. 


£       9.     d.  qr. 
Borrowed  349     15     6     1 
Faid    195     11     8     1 


2.  English  Money. 

2. 
£       8.    d.  qr. 
Lent  791       9     8     1 
Received  197     16     4     2 


Rem.  to  pay  154 
Proof 


3   10     0 


Due  to  me 


*•  The  rcafon  of  thin  Rule  will  readily  appear,  from  what  wat  faid  m  S>mplc 
SubtraaJon ;  for  the  adding  depends  upon  the  fame  prioeipic,  and  is  only  dif- 
icrcDt,  z9  the  numbers  to  be  fubtra<aed  are  of  different  denominations. 


Digitized  by 


Google 


COMPOUND  SDBTRACTIOM.  a 

la  the  l8t  £x.  of  English  Mooej,  I  take  1  qr.  from  I  qr.  and  set 
dovrn  0,  th^  remaioder.  Because  I  cannot  take  eight  from  Q  pence« 
f  add  to  6,  12  pence  which  make  a  shilling,  and  from  18  tike  8^  aad 
set  down  10,  the  difference.  A?  i  added  12  pence  =  1  shiUiog  to 
the  apper  pence,  1  now  cacry  i  shilling  to  the  lower  shillings,  and 
take  12  from  15,  and  set  down  3,  the  remainder.  The  rest  of  the 
process  is  evident.  It  is  obvious  that  4  similar  coarse  must  be  ptir- 
sued  in  tbe  Examples  under  the  several  weights  acMl  measures. 

a.  TRor  Weight, 

2. 

lb.    02;  pwt.  {f. 

189    8     12     10 

148     4     16     19 


J. 

lb.  02.  pwt. 

dr. 

Boogi) 

It  749    5     13 

16 

Sold 

96*    9    19 

13 

.  3. 

lb.  oc.  pwt. 
643    3      9 

13 

,179    1     16 

18 

Rem.  652    7    14    03 


4.  AvoiiiDUPOfB  VVbioht. 


lb. 

Bought  7 

Sold        3 

R«ai.  3 

1. 

9 
12 

13 

B 

1 
1 

2 

m. 
27 
41 

dr. 
12 

9 

3 

13 
16 

17 
i 

€ 

Pol. 

21 

9 

2.                      3.                            4. 
C,  rr.lb.         T.cwt.qr.lb.        T.cwt.qr.  lb.  o«.   dr. 
8  2  13         5  13  1   12        9   11   3  17     5  12 
4  1    15          i    12  2  17         3  12  1,  19  10     9 

1. 
ft     3    3 
71     9.3 
S7    8     4 

34     0     6 

5.  Apothjecabies'  Weight. 

2.                                   3. 
ft      5    3    d    gr.          ft     3    3    9   gr. 
65     10    6     2     10          84     1     1     1       1 
31       8     4     2       9      .    66    9     8     1     17 

1. 
T4i^qr.    o. 

35     1      2 
19     1     3 

15     3     3 

6.  Cloth  Measore. 

2.                              3.                             4. 
L£.    qr.    n.              E.FI.    qr.    n.              B.Fr.   qr.  fi. 
167     3     1                765     13               649     4     2 
>91     3     2                149     2     1               197     4     .S 

1. 
Yd%.  ft.  in 

28  2   10 
17  2  11 

10  2   11 

7.  Long  Measure. 
2.                   3,                             4. 
ft.  in.      Bftit.  fnr.pol.      Deg.  nu  fan  pw  yds.ft.in.bar. 
11  9         76  3  11         38  41  3  29  2   1   7  2 
13  8         27  3  21          19  36  5  31  3  1   9   1 

1. 
no.  d.   h. 
6   17   13 
1  21    16 

8. 

19 
'36 

8.  Time. 
2.                 3.                         4. 
Maw.  d.    h.       Y.mo.  d.        Y.mo.w.d.   h.   «».      r 
9  2  6  16       7  3  13       48  9  2  6  19  27  3f 
4  3  6.16       4  2   19        19  9  3  4  20  19  49 

4  26  20  45  44 
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1. 

79«  21'  sr 

41     41     62 


9«  Motion. 

2.   ' 
6«     ir    12*    48" 
3        8      89    29 


J. 
4s    19*»    41'    22"' 
1      22      19     45 


10*  LlNB   OE   SqUARE   MEASURE. 

1.  2.                       3. 

A.  A.  Pd.  A.  R.  Pol.      A.  R.  Pol.   ft.    lo. 

29  1   10  29  2  17      66  3  19   27  110 

24  1  26  17  1  36      29  0  21  210  129 


11;  Solid  Measure.. 

I.             2.  3. 

Tomt;  ft.   in.      Ydt.  ft.    in.     Cords,  ft.    in. 

49  19  1100      79  11   917      349  97  1260 

38  36  1296      17  26  1095     192  127  1349 


1. 

Hhd.gal.  qtt.  pt8» 

79  21     2     1 

38  61     3     1 


12.  Wine  Measure. 


Tier.  gtl.  qts. 
19     17     I 
12     29     2 


3. 
Hbd.    g«Lqt8« 
376     41      2 
. 197     36     3 


Ton.  hhd.  gaL 
632  1  19 
197     1     47 


13.  Ale  and  Beer  Measure. 

1.               .  2.                                 3. 

AJB.  &r,  gal.  qtf.  B.B..fir.  gal.  qtt.  pts*           Hhdt.  gal.  qtf. 

39     1     2     1  21     3     6     2     0             769     17     1 

24     3     6     2  19     1     7     2     1              391     .42     3 


1. 
Qa*    bu.  plcqls. 

66     2     2     1 
39     3     1     2 


14.  Dry  Measure. 
2. 

B«.  pk.  qtt.  ptt. 
91  1  3  2 
29     2     1      1 


Chal.    bu.  pk.  qts. 
39     12     2     1 
24     26     3     2 
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PROBLEMS.  **  67 

PROBLEMS 

RESULTING    FROlI   ▲   COMPARISON   OP    THE    PRECEDING    RULES. 

Prob.  1.     Having  Ihe  sum  of  Iwo  numbers,  and  one  of  them  gi?- 
ef),  to  find  the  other. 

Rule.  Subtract  the  given  number  from  the  giveiTsum,  and  the  le- 
mainder  will  be  the  number  required. 

Let^88  be  the  sum  of  ttvo  num-     From  288  the  Sum, 
bers  ;  one  of  which  is  1 15,  the  oth-     Take  1 15  the  given  number, 
er  is  required  ?  ^iem.  Tfsihe  other. 

Pros.  2.     Having  the  greater  of  two  numbers,  and  the  differ- 
ence between  that  and  the  less  given,  to  find  the  less. 

Rule.     Subtract  the  one  from  the  other. 

Let  the  greater  number  be  325,  and     From  325  the  greater, 
the  difierence   between  that  and  th«     Take  198  the  difference, 
other,  198 :     What  is  the  other  ?  Rem7l27  the  less. 

Pros.  3.     Having  the  least  of  two  numbers  given,  and  the  dif- 
ference between  that  and  a  greater,  to  find  the  greater. 

Rule.     Add  them  together. 


ni„^^  <    127  the  less  number. 
Uiven  < 


198  the  difference. 


Sum  325  the  greater  number  required. 

Prob.  4.  Having  the  sum  and  difference  of  two  numbers  given, 
to  find  those  numbers. 

Ride.  To  half  the  sum  add  half  the  difference,  and  the  sum  is 
the  greater,  and  from  half  the  sum  take  half  the  difference,  and  the 
remainder  is  th^.  less.  Or,  from  the  i^um  take  the  difference,  and 
half  the  remainder  is  the  least :  to  the  least  add  the  given  differ- 
ence, and  the  sum  is  the  greatest. 

VVliat  are  those  two  numbers,  whose  sum  is  48,  and  difference  14  ? 
2)48  2)H  24+7=31  the  greater, and  24— 7=17  the  less. 
1  8um=24  |diff!=^  Or  48— 14^2=17,  &  17+14=31. 

This  rule  is  obvious  on  considering  any  example  in  the  following 
manner.     Thus,  let  the  two  numbers  be  ^2  and  46;  their  9um  is 

46+32,  and  their  diff«*rcnce  is  4<;— 32.     Now  46+32-r-2+4t>— :Ji.' 

^2=46+32+46— 32H-g=46+4()-^2=46,    the    greater.       And 

46+32-T-2— 46+32-T-2  =46+32— 46+;i2~.2  =  32+32-4-2=  32, 
the  less.  For,  in  the  first  case,  the  32  to  be  subtracted  from  32, 
leaves  nothing  ;  and,  in  the  latter,  <tbe  46  is  balanced  by  the  other 
46,  and  you  have  only  3i: +32-^2=32. 

TIh>  preceding  and  following  problems  are  evident  from  the 
rules  of  Addition  and  Subtraction,  Multiplication  and  Division. 

Prob.  5.  Having  the  product  of  two  numbers,  and  one  of  them 
given,  to  find  the  other. 

Rule.  Divide  the  product  by  the  given  number,  and  the  quotient 
wtll  be  the  number  required. 

11 
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Let  the  product  of  two  numbers  be  288  8)28G 

and  ODB  of  tliem  8  ;  I  demaod  the  other  ?        Ansf»er^        36 

PftOB.  6.     Haying  the  dividend  and  quotient,  to  find  the  diviflor- 

Rule.     Divide  the  dividend  by  the  quotient. 

Cor.  Hence  we  jfet  another  method  of  p'rovinjf  Division, 
r\r^^    <  288  the  Dividend. 
^'^®'*    }    36  the  Quotient. 
Required  the  Divisor. 

pROB.  7.     Having  the  Divisor  and  Quotient  given,  to  find  the 
Dividend* 
Rule.     Multiply  them  together. 

Given    J    ^  *^^  ^'^''^''^'  ^^ 

"*'^^"    f  36  the  Quotient.  8 

Required  the  Dividend* 


36)288(8  Divisor. 
288 


288  the  dividend. 
By  a  due  conitideration  and  application  of  these  Problenss  only, 
many  questions  (of  which  kind  are  some  of  the  following)  may  be 
resolved  in  a  Bhort  and  elegant  manner,  although  some  of  them  are 
generally  supposed  to  belong  to  higher  rules. 

APFXICATION   OF    THE    PRECEDING    RULES. 

1.  The  least  of  two  numbers  is  19418,  and  the  difference  be- 
tween them  is  2384 :  What  k  the  greater,  and  sum  of  both  ? 
19418+2384=21802  greater,  and  1 94 143-|-2 1802=4 1220  sum. 

2  Suppose  a  man  born  in  the  year  1743  ;  when  will  he  be  77 
years  of  age  ?  1743+77=1820  Anmer. 

3.  What  number  is  that,  which,  being  added  to  19418,  will 
make  21802?  2384  Jfn*. 

4.  Gen.  Washington  was  born  in  1732  ;  what  was  his  age  in 
1799?  67  Ans. 

6.  America  was  discovert'd  by  Columbus  in  1492  and  its  inde- 
pendence declared  in  1776  :  How  mariy  years  elapsed  between 
those  two  eras  ?  284  Ans. 

6.  The  Massacre  at  Ooston,  by  the  British  troopE«  happened 
March  5th,  1770,  and  the  Battle  at  Lexington,  April  19lh,  1775; 
How  long  between  ? 

April  19lh,  1775— March  5th.  177C=5  y.  1  m.  14  d.  Ans. 

7.  Gen.  Burgoyne  ami  his  army  were  captured  October  17th, 
1777,  and  Karl  Cornwallis  and  his  army,  Octuber  19th,  1781  : 
What  space  of  time  between  ?  4  years  and  2  days.  Atis. 

8.  The  war  lu>tween  America  and  Kn^land  commenced  April 
19th,  1775,  and  a  general  peace  took  place  January  20th,  1783: 
How  lone:  did  (he  war  continue  ?  7  y.  9  m.  1  d.  Am. 

9.  A,  B,  C  and  D  purchased  a  q«iantity  of  good:*  in  partncriship; 
A  paid  £  12  10.9.  a  dollar*  and  a  crownj  piece  ;  B,35s.  C,29s.  lOc^. 
and  D,  79t/.  :   What  did  the  goods  cost  ?  Atis,  £  16  14  1, 

•  f.s.  t   (s.  ^d. 
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iO.  A  niao  borrowed,  at  different  times,  these  several  sums,  viz. 
^i9  59.  X18  17s.  6d,  £45  12#.  £98,  3  dollars,  one  cromi  piece 
and  aq  half:  Praj  hoiv  much  was  he  in  debt  ?     Ans.  £  193  2  G. 

11.  There  are  foar  numbers  ;  the  fir^t  317,  the  second  912,  the 
third  1229y  and  the  fourth  as  much  as  the  other  three,  abating^  97  : 
\Vhat  is  the  sum  of  them  all  ?  .  Ms.  4819. 

12.  Bought  a  quantity  of  goods  for  £  125  l(Ss.  paid  for  truckage 
45«.  for  freight  79i.  Qd.  for  duties  335.  lOd.  and  my  expences  were 
53i.  9d.:  What  did  the  goods  sfand  me  in  ?  Ans.  JS  13G  4  1. 

13.  A  Gentleman  left  bis  son  £  1725  more  than  his  tiaughter, 
''Those  fortune  was  15  thousand^  15  hundred  and  15  poundti:  What 
was  the  son's  portion^  and  what  did  the  whole  estate  amount  to  ? 

Ans.    The  son's  fortune,  £  18240,  and  the  whole  estate  J£  34755. 

14.  A  iQerchant  had  6  debtors,  who  together  owed  him  £2917 
I0u6d..  A,  B,  C,  D  and  E,  owed  him  £  1675  I3s.9d,  of  it:  What 
was  F's  debt  ?  Ans.  £  1241  16  9. 

p  15.   What  is  the  difference    between  i;i309  Is.   Id,  and  the 
amount  of  £  345  ISs.  4^  and  £  571  is.  M.  ?         Ans.  £392  9  1 

16.  A  merchant,  at  his  first  engaging  in  trade,  owed  £937  15^. 
he  had  in  cash  £1755  39.  ed,  in  goods  £459  129.  3d.  in  good  debts 
£  197  169.  and  he  cleared  the  first  year  £249  199.  lOui.  What  was 
the  oeat  balance  at  the  year's  end  ?  Ans.  £1724  16  7. 

17.  What  sum  of  money  mi|3t  be  divided  between  12  men,  so  as 
that  each  may  receive  £155?  £  1860  .^it9. 

18.  What  number  must  I  multiply  by  9,  t!|at  the  product  may 
be  675?  7$  Ans. 

19.  A  priFateer  of  ]75  men  took  a  prize,  which  amounted  to 
£59  per  man,  beside  the  owner's  half:  What  was  the  value  of  the 
prize  ?  £20650  4ns. 

20.  Wjiat  is  the  difference  betwepn  thrice  fiye^  and  thirty,  and 
thrice  thirty  fi?e  ?  6Q  Ans. 

21.  The  sum  of  two  numbeis  is  750;  the  If^ss  248:  What  is 
their  difference  and  product?  diff.  254,    124496  product. 

22.  What  is  the  difference  between  six  dozen  dozen,  and  lialf  a 
dozen  dozen  ;  and  what  is  their  pro«!uct,  and  the  quotient  of  the 
greater  by  the  less  ? 

Ans.  792  difference,  62208  product,  and  12  (jootlent. 

23.  There  are  two  numbers;  the  greater  of  them  is  25  times 
T8,  and  their  difference  is  9  times  15  ;  their  sum  and  product  are 
required. 

Ahs.  1950  the  greater,  1815  the  less*.  3765  the  sum,  and 
.IS39250  the  product. 

24.  A  merchant  began  trade  wilh£25327;  for  six  years  togelh- 
or,  he  cleared  £1253  per  annum  ;  the  next  5  years,  he  cleared 
£  1729  per  annum ;  bi^t,  the  lajit  4  years,  had  the  misfortune  1o 
lo-e  £3019  per  annum  :  What  was  he  ^yorth  at  the  15  years'  end  ? 

Ans.  £29414. 

25.  If  a  man  spends  £  153  in  a  year:  What  is  that  per  calendar 
month  ?  ^  'CJ^  •'^^^- 
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60  REDUCTION. 

26.  ir  (lie  Federal  Debt,  which  is  43  roiJIioQ  dollars,  be  equally 
divided  between  the  13  States  :  What  will  be  the  share  of  each  ? 

Ans,  3230769y^  dollars. 

27.  If  9000  men  march  in  a  column  of  750  deep :  How  many 
march  abreast?  12  Ans, 

28.  What  number, -deducted  from  the  32d  part  of  3072,  will 
leave  the  96th  part  of  the  same  ?  64  Ans. 

29.  What  number  is  that,  which^  multiplied  by  3689,  will  pro- 
duce 92060672  ?  25648  Ant. 

30.  Suppose  the  quotient  arising  from  the  division  of  two  num- 
bers to  be  5379,  the  divisor  37625:  What  is  the  dividend,  if  the 
remainder  came  out  9357  ?  •      202394232  An$. 

31.  There  is  a  certain  niiinber,  which  being  divided  by  7,  the 
quotient  resulting  multiplied  by  3,  that  product  divided  by  5,  ironi 
4he  quotient  20  being  subtracted,  and  30  added  to  the  remainder, 
the  half  sum  shall  make  35:  Can  you  tell  me  the  number? 

700  Ans. 

32.  A  sheepfold  was  robbei)  three  nights  successively  ;  the  fir^t 
night,  half  the  sheep  were  stolen,  and  half  a  sheep  more  ;  the 
second  half  the  remainder  were  lost,  and  half  a  sheep  more ;  the 
last  night  they  took  half  what  were  left  and  half  a  sheep  more  ; 
by  whicli  time  they  were  reduced  to  30:  How  many  were  there 
at  first  ? 

Begin  with  30,  and,  reckoning  back  from  the  last  night  to  the 
first,  you  will  find  that  31  were  stolen  the  3d  night,  62  the  2d,  and 
124  (he  frri?t.  Ans.  247. 

33.  Two  boys,  A  and  B,  had  C60  chesnuts  between  them ;  but 
A  had  150  more  than  B :  Ho%v  many  had  each. 

850-f-e=425  half  sum,  and  150-7-2=75  half  difl". ;  then  425+.75 
=600  A\s,  and  426—76=360  B's. 

"1.  What  number  added  to  the  27lhpartof  CG16,  will  make  670 » 

C?26  Ans. 


REDUCTION 


Tr.AC'lirs  (•>  Ijring  nnn»!>rrs  of  one  cionomiiialion  to  ulhtTS  i»l 
<lifro.ref>t  denominatioDH,  retaiiiins^"  the  same  value. 
1 1  is  of  two  sorl!<,  viz   Descending  and  Ascending. 

KKDUCTIOX  DrsCKNDIAXr 

Toiclir*  to  char£je  numbers  from  it  higher  (o  a  lower  dcnonv- 
natioii.     h  i«  performed  by  multiplication. 
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REDUCTION.  « 

ft 

Rule* 

Moltiplj  the  highest  denomioation  given,  hy  so  mtny  t>f  the 
next  less  as  make  one  of  that  greater,  and  thas  continue  until  yod 
have  brought  it  down  as  low  as  your  question  requires. 

Proof.     Change  the  order  of  the  question,  and  divide  your  last, 
product  by  the  last  multiplier,  and  so  on. 

J^ote.  From  this  rule  and  Case  VI.  of  Simple  Multiplication,  it 
appears,  that  Federal  Money  is  reduced  from  higher  to  lower  de« 
nominations  by  annexing  as  many  cyphers  as  there  are  places  from 
the  denomination  ^iven,  to  that  required ;  or,  if  the  given  sum  be 
of  different  denominations,  by  annexing  the  «everal  figures  of  all 
the  denominations  in  their  order,  and  continuing  with  cyphers,  (if 
necej^sary,)  to  the  denomination  required  ;  or,  what  amounts  to  the 
fbme  thing,  by  reading  the  whole  number  from  the  leA  to  the  re- 
quired denomination,  as  one  number  in  the  required  denomination. 

Examples. 

1.  In  3  eagles  2  dollars,  how  many  mills  ?         Mi.  32000  m. 

2.  In  91  dollars  75  pents,  how  many  cents  ?  Ant.  9175  c, 

3.  Id  50  eagles,  how  many  dollars  ?  An$.  500  D 

4.  In  44  dollars,  1  cent,  4  mills,  how  many  mills  ? 

5.  In  9  dollars,  31  cents,  7  millA,  how  many  mills? 

6.  How  many  cents  in  39  dollars  5  cents  ? 

7.  In  28  dollars  17  cents,  5  mills,  how  many  mills? 

8.  In  £27  I5s.  Od.  2grs.  how  many  farthings? 

£    s.     d.     qr> 
27     11     9     2 
multiplied  by  20^=shillings  in  a  pound, 

555=s/tt7///igj. 
•  r-by     I2^=^pence  in  a  shilling, 

66e9=^pence. 
by       4=farthings  in  a  penny. 

Ans.     =26678  ferthings, 

JSTote*  In  mnltiplying  by  20,  I  added  in  (lie  159.  by  If,  the  ^d« 
and  by  4,  the  2(|rs.  which  must  always  be  done  in  like  cases. 

To  prove  the  ah)ve  question,  change  the  order  of  it,  and  it  wiU 
stand  thus :  In  2C678  farthings  how  many  pounds  ? 

•  The  reason  of  this  Rule  is  ezcecdiogly  obvious  ;  for  pounds  arc  bfoujRht 
into  shillings  by  multiplying  them  by  20  ;  shillings  intapenec  by  multiplying 
them  by  12 ;  and  penre  into  farthings  by  multiplying  them  by  4 ;  ^^id  the 
contrary  by  division  ;  3nd  this  will  be  true  in  the  reduction  of  numbers  con** 
listing  of  any  denomination  whatever  The  rule  for  Reduction  ascending  it 
simply  the  reverse  of  this,  and  equally  evident. 
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^  REDUCTiON. 

4)26678 

12)6669  2qr$. 

2|0)63j5  9  d. 

Answer,  £27  16  9  2 

9.  IbX36  12s.  loa.  Jqr.  how  many  fartliitigs?  Aqs.  35177. 

10.  I0X95  Us.  5d.  3qr9.  how  iQ^oy  farlkings  ?  Ans.  91751. 

H.  JDiC719  9g.  lid.  how  many  halfpence?     ,         Ans.  345358. 

12.  lo  29  guineas,  at  288.  how  many  pence?  Ans.  9744. 

15.  lo  37  pistoles, at  22«.  haw  many  ahillinga,  pence,  and  farthiqgs  ? 

Ans.  814«.  9768d.  39072qrs. 

14.  In  49  half  Johannes,  at  488.  how  many  sixpences  ?     Ans.  4704\ 

15.  In  473  French  crowns,  at  6s.  8d.  how  many  threepences  ? 

An^.  12613f 

16.  In  53  moidores,  at  36$.  how  many  shiHings,  pence  and  farthings? 

Ans.  1908s.  22896d.  91584qr8. 

17.  In  j629  how  many  groats,  threepences,  pence,  and  farthings  ? 

Ans.  1740  groats,  2320  threepences,  6960d.  27840qr8. 

18  Reduce  47  guineas  and  one  foorth  of  a  guinea  into  shillings^ 
sixpences,  groats,  threepences,  twopences,  pence  and  farthings. 

Ans.  1323  ahillinge,  2046  sixpences,  3969  groats,  5292  three- 
pences, 7938  twopences,  15876  pence,  and  63504  qrs. 

REDUCTION  MCE/^OmG 

Teaches  to  change  nomhers  from  h  Ipwer  to  a  higher  deqon^i- 
nation.     It  is  performed  hy  divisioQ. 

Rule. 

Diride  the  lowest  denomination  given,  hy  so  many  of  that  name, 
as  make  one  of  the  next  higher,  and  thus  continue  till  you  have 
brought  it  into  that  deno«nination  which  your  question  requires. 

Note.  From  this  rule  and  the  note  under  Case  11.  of  Simple  Di- 
vision, it  appears,  that  Federal  Money  is  reduced  from  lower  to 
higher  detiominations  by  cutting  off  as  many  places  as  the  gi?en 
denomination  stands  to  the  right  of  that  required  ;  the  figures  cut 
olT  belonging  to  their  respective  denominations. 

Examples. 

1.  How  many  eagles  in  42000  mills  ?  An?.  4  E.  <  2 

2.  In  3175  cents,  how  many  dollars  ?  Ans.  ;J  31  75  c. 
.1.  In  500  dollars  how  many  Eaglets  ?  Ans.  59 
4.  In  44(4  mills,  how  many  dime<«  ? 

^.  lo  9317  mills,  how  many  dollars  ? 

6.  How  many  dollars  in  28175  mills  ? 

T.  In  547325  farthings^  ho*v  many  pence,  shilling?,  and  pound*  ? 
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Farthings  in  a  pcDoy  =  4)547325 

Pence  in  a  shilling  =  12)136831     1  qr. 

Shillings  in  a  pound  =  2|0)1 140|2     7d. 

JC570  28.  7d,  1  qr. 
Ans.   136831d.  11402$.  and    £570. 
Note.    The  remainder  is  always  otthe  same  name  as  (he  dividend. 
B.  Bring  35177  farthings  into  pounds. 
9.  Bring  91751  farthings  into  pence,  &c* 

10.  Bring  345358  halfpence  into  peoce»  shillings,  and. pounds. 

11.  Reduce  9744  pence  to  guineas,  at  28s.  per  guinea. 

12.  In  39072  farthings,  how  many  pistoles,  at  22s. 

13.  In  4704  sixpences^  how  many  half  Johannes  ? 

H.  la  126131  threepences^  how  many  French  crowns,  at  Gs.  8d.^ 
15.  In  91584  farthings,  how  many  moidores,  at  36s.  ? 

16.  In  27840  farthings,  how  many  pence,  threepences,  groats, 
shillings  and  pounds  ? 

17.  in  63504  farthing»,  how  many  pence, twopences,  threepeftc- 
es,  groats,  sixpences,  shillings  and  guineas  ? 

jVWe.     The  preceding  questions  may  serve  at  proofs  to  tb^se  in 
Reductiea  descending. 

REDUCTION  DESCENDING  AND  ASCENDING. 
1.  Monet. 

1.  In  j£97  how  many  pence  and  EngKiAh  or  French  crowns,  at 
68. 8d.  ?  Ans.  23280d.  and  291  crowns. 

2.  In  947  English  cr6wns,  at  6s.  8d.  how  many  shillings  and  Cng- 
ftsh  guineas?  Ans.  6313s.  4d.  and  225  guineas  13s.  4d. 

3.  In  519  English  half  crowns,  how  many  pence  and  pounds? 

Ans.  20760d.  and  £86  10s. 

4.  In  1259  groats,  how  many  farthings,  pence,  shillings,  and  g^in* 
eas  ?  Ans.  20H4qrs.  5036d.  419s.  8(1.  and  14  guin.  27s.  8d. 

6.  In  75  pistoles,  how  many  pounds  ?  Ans.  £  82  10s. 

6.  In  735  French  crowns,  how  many  shillings  and  French  guin- 
eas, at  26s.  8d.?  Ans.  4900s.  and  183  guin.  248. 

7.  In  5793  pence,  how  many  farthing,  pounds,  and  pistoles  ? 

Ans.  23172qr8.  £24  2s.  9d.  and  21  pistoles,  20s,  9d. 

8.  In  £  99,  how  many  shillings,  and  half  Johannes,  at  48s.  ? 

Ans.  1980s,  and  41  half  joes.  12:^. 

9.  In  £  179,  how  many  guineas  ?  Ans.   127  guin.  248. 

10.  In  £345  how  many  moidores  ?  Ans.  191  moid.  24s. 

11.  In  59  half  joes,  37  moidores,  45  guineas,  63  pistoles,  24  Eng- 
lish crowns,  and  19  dollars  ;  how  many  pounds,  half  joes,  moidores, 
guineas,  pistoles,  English  crowns,  dollars,  shillings,  pence,  and  far- 
things ? 

Ans.  £354  4s.  147  half  joes,  28s.  196  moidores,  28s.  253  guin- 
eas, 322 pistoles,  1062  Knjflish  crowns,  4^.  lir.O  dollar?,  4?.  70?* 
shillings,  85008d.  and  3^0032qr?. 
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When  it  is  required  to  kooir  how  maoy  eorU  of  coia/of  differ- 
ent values,  and  of  eqaal  number,  are  contained  in  any  namber  of 
another  kind  ;  reduce  the  several  sorts  of  coin  into  the  lowest  de- 
nomination mentioned,  and  add  them  together  for  a  divisor ;  then 
reduce  the  money  given,  into  the  same  denomination,  for  a  divi- 
dend, and  the  quotient,  arising  from  the  division,  will  be  the  num- 
ber required. 

Ao^e.     Observe  the  same  direction  in  weights  and  measures. 

1.  In  275  half  Johannes,  how  many  moidores,  guineas,  pistoles, 
dollars,  shillings  and  sixpences,  of  each  the  like  number  ? 

A  moidore  is  368.      i  .^  giYnences  ^'^^  ^^^^  J''^^' 

that  is  ]  ^^  sixpences.  ^^g  g,^j,   -^  ^  -^^^^^ 


A  guinea  is  SSs. 
that  is 

A  pistole  is  22s. 
that  is 

A  dollar  is  6s. 

that  it 

One  shilling  lias 


56  ditto. 


2200 
1100 


?44 


ditto. 


13200  shillings. 

2  sixp.  in  a  shilL 

12  d'tl       dividend=26400  sixpences. 

2  do.  187)26400(141  of  each  and  33  gixp.  or 
1  do.  16s.  6d.  over;  the  answer. 


Dlvisor=187  sixpences. 
2.  A  Gentleman  distributed  £37  10s.  between  4  poor  persons, 
in  the  following  manner,  viz.  that  as  oAeo  as  the  first  had  209.  the 
aecond  should  have  15s.  the  third,  10s.  and  the  fourth,  5s.     What 
did  each  person  receive?  Ans.vThe  first  man  J£15,  second 

£11  5s.  third  £l  iOs.  fourth  £3  15s. 

2.  Troy  Wcigut. 
1.  How  many  grs.  in  a  silver  bowl,  that  weighs  3Ib.  10  oz.  V2 


pwt. 


Hi  oz.  pwt. 
3   10   12 
12  ounces  in  a  pound. 

46  ounces. 

20  pennyweights  in  an  ounce. 

932  pennyweights. 
24  grains  in  one  pwt. 

3728 
1864 


Troof.  24)22368  grains,  answer. 

2|0)93|2 
12)46—12  pwt. 
ft  3-.10  oz. 
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i.  Id  487OZ0.  bow  manj  pwts.  and  grs.  ? 

Ao8.  9740pwt.  aod  233760gr. 

3.  In  13  ingots  of  gold,  each  weighing  9oz.  5pwt  how  naoy 
grains  ?  Ana.  67720gr. 

4.  In  97397gr8.  bow  many  pounds  ?  Ans.  161b  lOoz.  IBpwt  5gr. 

5.  How  many  rings,  each  weighing  6pwt.  7gr«  may  be  made  of 
vtlb.  5oz.  16pwt.  2gr.  of  gold.  Ans.  168. 

3.  AvorRDapois  Weight. 

Cwt.  qrs.  fe     oz. 
I.  In     91      3     17     14  how  many  ounces? 
4 

367  quarters.  Proof. 

28  16)164702 

2943  28)10293  14oz. 

735  — — 

4)367  171b. 

10293  pounds.  

16  Cwt.  91  3qrs. 


61762 
10294 


164702  ounces. 

2.  In  12  tons,  15cwt.  Iqr.  191b.  6oz.  12dr.  how  many  drams  ? 

Ans.  7323600dr. 

3.  In  241b.  1  loz.  9dr.  how  many  drams  ?  Ans.  6329dr. 

4.  In  44800  pounds,  how  many  drams  and  tons  ? 

Ans.  1 1 468800dr.  and  20  tons . 

5.  In  281b.  Avoirdupois  how  many  pounds  Troy  ? 

28 
7000  grains  in  1  lb.  Avoirdupois. 


^"' '°  I  =676[0)19600lO(341fe 

iiD.ir.  )  j^gg  g    ,^  47,^  r)oz.  j3p^|.  i7g|..  Troy, 

how  many  pounds  Avoirdupois  ? 

2320  •47     9     13     17 

2304  12 


160 
12 

576|0)192|0(Ooz. 
20 

oyer. 

573 

20 

11473 
24 

i»76|o;3840|0)6pwt 
3456 

46899 
22947 

3810  carried 

I 

275369  carried  orer^-' 
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Brought  over.    3840 
24 

7|Q00)^75|369(39ft  Br'ght  o?6r- 
21 

lEe 

65 

768 

63 

576l0)9216|0(16gr. 
676 

2369 
16 

3456 

14214 

3456 

2369 

7|000)37|904(5oz. 
35 

2904 

16 

17424 

2904 

7|000)46|464(64iftdr- 
42 

4464 

4.  Apothecartss'  Weight. 
1.  How  moDy  grains  are  tbere  to  37fe  63  ? 

ft    3  Proof. 

37     &  2|0)21600|O 

12  

3)10800 


450  ounces. 
8 

5600  drains. 
3 

10800  flcruples* 
20 


8)3600 
12)450 

37  fe63 


Ans.  2160Q0  grains. 

2.  In  9ft  83  13  29  r9gr.  how  many  grains  1    Ans.  55799gr. 

3.  In  55799  grains,  bow  many  pounds,  &c.  ? 

Ans.  9ft  83  IS  29  t9gw. 

5.  Cloth  Measure. 
1.  In  127  yards,  how  many  quarters  and  nails  ? 

4  Proof. 

Ans.    608  qrs.  4jj2032 

4  4)508 

Ans.  2032  naik.  127  yard*. 
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t.  In  9173  oaili,  how  maoy  yards  ?        Ads.  673jd9b  Iqr.  Id. 

3.  Id  75  ells  Eoglnh,  bow  many  qaarters  aod  nails! 

Ads.  375qn.  1500d. 

4.  Id  56  elk  Flemish,  how  many  qaarters  aod  oails  ? 

Aos.  168qrs.  672n. 

5.  Id  39  ells  Freocb,  how  many  quarters  aod  nails  ? 

Ans.  234qrs.  936b. 

6.  In  7248  nails,  how  many  yards,  ells  Flemish,  ells  Eoglisb,  and 
ells  French  ? 

Ans.  453yds.  604  ells  Flem.  362  ells  £i^.  2qrs.  302  ells  French. 

7.  In  19  pieces  of  cloth,  each  15  yards,  2  qaarters,  bow  many 
yards,  quarters  and  nails  ?    Ans.  294yds.  2qrs.  1  HSqrs.  and  4712n. 


6.  Long  Measure. 

1.  How  maoy  barley  corns  will  reach  from  Newbnryport  to  Bos- 
ton, it  being  43  miles  ? 
43  miles. 
8  3)8 1 73440  proof.      Here  I  diride  by  1 1 ,  and 

moltiply  the  quotient  by  2 
because  twice  5^  is  1 1 ;  or 
1  might  first  hare  multipli- 
ed by  2,  and,  then,  have 
divided  the  product  by  It. 


344  furlongs, 
40 

13760  rods. 

12)2724480 
3)227040 
11)75680 

68800 
6880 

6880 
2 

75680  yards, 
3 

4t0)l376ta 

8)344 

43 

227040  feet 
12 

2724480  inches. 
3 

8173440  Answer. 

2.  How  many  barley  corns  will  reach  round  the  globe,  it  being 
360  degrees  ?  Ans.  4755801600. 

3.  How  many  inches  from  Newb.uryport  ta  London,  it  being  2700 
miles  ?  Ans.  171072000. 

4.  How  often  will  a  wheel,  of  16  feet  and  6  inches  circumfer- 
ence, turn  round  in  the  distance  from  Newbnryport  to  Cambridge, 
it  being  42  miles  ?  Ans.  13440  times. 

3.  In  190080  inches,  how  many  yards  and  k4gue»  ? 

Ans.  5280yds.  and  I  league. 
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7.  TufB. 

1.  In  20  years  how  maDy  seconds  f 

d.      h.  Proo^ 

365      «idaye5ir.  6|0)63115200|O 

24  

6|0)1051920|0 

1466  

730  2|0)  17532(0 

8766  hours  in  1  year.  4x6)8766 

20  


4)1461 


175320  hours  in  20  years. 

60  365d.  6h.* 


10519200  minutes  in  ditto. 
60 


631152000  seconds  in  ditto. 

2.  Suppose  your  age  to  be  15y.  19d.  llh.  37ra.  45s.  how  many 
seconds  are  there  in  it,  allowing  365  days  and  6  hours  to  the  year  ? 

Ans.  475047465. 

3.  In  31536000  seconds  how  many  years?  Ans.  1  year. 

4.  How  many  minutes  from  the  first  day  of  January  to  the  14th 
day  of  August,  inclusively  ?  Ans.  325440. 

5.  How  many  days  since  the  commencement  of  the  Christian  £ra  ? 

6.  How  many  minutes  since  the  commencement  of  the  American 
war,  which  happened  on  the  19th  day  of  April,  1775? 

7.  How  many  seconds  between  the  commencement  of  the  war», 
April  19lh,  1775,  and  the  independence  of  the  United  States  of  A- 
merica,  which  took  place  the  4th  day  of  July,  1776*  ? 

Ans.  38185800* 

8.  Motion. 

1.  In  9  signs,  13**  25*,  how  many  seconds  ? 

9s     13«    25'  6|0)102030|0  Proof. 

30  — ^^ — 

6|0)1700|5 

283  degrees.  

60     •  3|0)28|3— 25 

17005  minutes.                                          9s  13°  25' 
60  .--^ 


1 0*20300  seconds. 

*  Z776was  a  leap  year. 
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9.  Lard  or  Square  Measure. 

1.  Iq  29  acres,  3  roods,  19  poles,  hovr  many  roods  and  perches? 
Acres.  R.  Poles.  Proof. 

i9     3     19  4|0)477|9 

~-  4)119— 19p. 

119  roods.  

40  29ac.  3  roods. 

Answer  4779  perches. 
2.^  In  1997  poles  hour  many  acres  ?  Ans.  12a.  Ir.  37p. 

3.  In  89763  square  yards  how  many  acres,  &c.  ? 

Ans.  18a.  2r.  7p.  101  ft.  36io. 

4.  How  many  square  feet,  square  yards,  and  square  poles,  in  a 
square  mile  ? 

Ans.  27878400  feet,  3097600  yards,  and  102400  poles. 

10.  Solid  Measure. 

1.  In  15  tons  of  hewn  timber  how  many  solid  inches  ? 
15  tons.  Proof. 

50  5|0 

—  |728)1296O00(76|O 

760  feet.  1209^     

1728  15  tons. 

8640 

6000  ,  8640 

1500 
5250 
750 


Ans.  1296000  inches. 

2.  In  9  tons  of  round  timber  how  many  inches  ?  Ans.  622080. 

3.  In  25  cords  of  wood  how  many  inches  ?         Ans.  5529600. 
Grindstones  ^re  usually  sold  by  the  solid  foot,  and  the  contents 

are  found  by  the  following  Rule  ; — 

Multiply  the  sura  of  the  whole  diameter  and  of  the  half  of  the 
diameter,  by  the  half  diameter,  and  this  product  by  the  thickness, 
and  you  have  the  contents  in  cubic  inches. 

4.  What  is  the  content  of  a  grindstone,  whose  diameter  is  32 
inches  and  its  thickness  3  inches  1 

32  diameter.  1728)2304(1  foot 

16  half  diameter.  1728 


48 

576 

16 

3 

768 

)I728( 

1  third. 

3  thickness^ 

1728 

■■1 

?304  solid  inches. 

( 

Ans. 

1  foot  and  ^ 

foot, 

.>* 
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70  REDUCTION. 

5.  How  maoj  solid  feet  id  a  grindstooe,  Whose  diameter  is  40 
inches  and  Ihickoess  4  inches  ?  Ans.  %l  feet 

jsfote.     This  role  is  not  designed  to  give  the  solid  contents  with 
perfect  accuracy.    For  the  true  role,  see  Ufeosiiration,  Art.  30. 
It.  Wine  Measure. 

1.  In  9hbd8.  Idgalls.  3qts.  of  wine  how  maiij  quarts? 

hhds.  gal.  qU.  Proof. 

9      16      3  4)2331. 

63  

., 63)582— 3qt8. 

32  — - 

55      '  9hhd8 — 15igal&. 

582  gallons. 
4 

Ans.    9331  quarts. 

2.  In  12  pipes  of  wine  how  many  pints?         '      Ans.  1209U. 

3.  In  9758  pints  of  braudv  how  many  pipes  ? 

Ans.  9p.  Ihh*.  22gal.  3qts. 

4.  In  1008  quarts  of  cyder  how  many  tons  ?  Aos.  1  ton;. 

^         12.  Ale  or  Beer  Measvre. 
I.  Id  29hhds.  beer  how  many  pints  ? 

hhds.  Proof. 

29  2)12528i 

4)6264 

116  

14^  64)166« 

1566  gallons  '  29  hhds. 

4 

6264  quarts. 
2 


Ans.    12528  pints. 

f.  In  47bar.  18gal.  of  ale  how  many  pints?  Ans.  13680k 

3.  In  36  puncheons  of  beer  how  many  butts?  Ans.  24, 

13.  Dry  Measure. 
I.  In  42  chaldrons  of  coals  how  many  pecks  ? 
Chaldrons.  Proof. 

42  4)5376 

32  32)1344(42 

126  64 

1344  busheh.  .  21 

•  4 

5316  peck?. 
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2.  In  75  boebek  of  corn  how  many  pint*  ?  Am<^4800. 

3.  Ib  9376  qaarts  bow  <naDjr  bashcia  ?  Ana.  293. 


FRACTIONS. 

Parts  of  a  thtog  are  expressed  by  figares,  as  well  as  whole  thingt. 
When  a  whole  is  expressed  by  figures,  the  number  is  called  aa  tn- 
tegtr.  But  when  a  part,  or  some  parts  ef  a  tbing,<ire  denoted  bj 
figures,  as  mu/ourth^tvfolkirdsyfour  $€V€nths^  three  tenths^  &c.  of  a 
t£ng,  the  expressions  of  these  parts  by  fignres  are  called  Fractions. 
The  term,  fraction^  is  derived  from  a  Latin  word,  which  signifies 
to  breaks  as  an  integer  or  unity  is  supposed  to  be  broken  or  divided 
into  a  certain  number  of  equal  parts,  one  or  more  of  which  parts 
are  denoted  by  the  fraction.  Thus  one  fourth  denotes  one  of  tb« 
four  equal  parts,  and  three  tentk$  denotes  three  of  the  ten  equal  parts, 
into  which  a  thing  is  broken  or  an  integer  divided. 

Fractions  arike  naturally  from  (he  operations  of  Division,  when 
the  divisor  is  not  contained  a  certain  number  of  times  exactly  in 
the  dividend.  For  the  remainder  aAer  the  division  is  peribrmed, 
if  a  part  of  the  dividend  which  has  not  been  divided ;  the  divieor 
being  the  number  of  parts  into  which  the  integer  is  divided,  and 
the  r«imwu^p showing  the  number  of  those  parts  expressed  by*the 
fraction.  -  Thus  4  is  contained  in  9^  two  and  one  fourth  times^  and, 
hence  the  quotient  cannot  be  Ailly  expressed  in  such  cases/except 
by  a  whole  number  and  a  fraction. 

Fractions  are  divided  into  two  kinds,  Vulgar,  and  Decimal. 

VULGAR  FRACTIONS. 

Vulgar  Fractions  are  expressions  for  any  assignable  parts  of  t 
unit,  or  whole  number ;  ant^are  represented  by  two  numbers  plac- 
ed one  above  another,  with  a  line  drawn  between  them,  thus : 
|,  4,  &c.  signifying  five  eighths,  four  thirds. 

The  figure  above  the  line  is  called  the  numerator,  and  that  below 
it  the  denominator. 

The  denominator  shews  how  many  parts  the  integer  rs  divided 
into ;  and  the  numerator  shews  how  many  of  those  parts  are  meant 
by  the  fraction. 

Fractions  are  either  proper,  improper,  single,  compound,  or 
mixed. 

1.  A  tingle  or  simple  fraction  is  a  fraction  expressed  in.  a  simple 
form ;  as  |,  f .  ^,  &c. 

2.  A  compound  fraction  is  a  fraction  expressed  in  a  compound 
form,  being  a  fraction  of  a  fraction  ;  as  ^of  {,  f  of  ^^t  ^^  ih  which 
are  read  thus,  one  half  of  three  fourths,  ttvo  sevenths  of  five  elev- 
enths of  nineteen  twentieths,  &c. 
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72  VULGAR  FRACTIONS. 

3.  A  proper  fraction  is  a  fraction  whose  numerator  is  less  than 
its  denominator;  as  f « |,  &c. 

4.  An  improper  traction  ta  a  fraction,  whose  numerator  exceeds 
ita  denominator  ;  as  |,  |,  &c. 

5.  A  mixed  number  is  composed  of  a  whole  number  and  a  fraction, 
as  7|,  353^,  &c.  that  is,  seven  and  three  fiilhs,  &c. 

6.  A  fraction  is  said  to  be  in  ita  le^t,  or  lowest  terms,  when  it 
is  expressed  by  the  least  numbers  possible. 

7.  The  common  measure  of  two,  or  more  numbers,  is  that  num- 
ber which  will  divide  each  of  them  without  a  remainder :  Thus,  5 
is  (he  common  measure  of  10, 20  and  30  ;  and  the  greatest  number, 
which  will  do  this,  is  called  the  greatest  common  measure, 

8.  A  number,  which  can  be  measured  by  two,  ormore  nambersi 
is  called  their  common  multiple :  And,  if  it  be  the  least  number, 
which  can  be  so  measured,  it  is  called  the  least  common  multiple  ; 
thus,  40, 60,  80,  100,  are  multiples  of  4  and  5 :  but  their  least  com* 
mon  multiple  is  20. 

JSfote,  The  product  of  two  or  more  numbers  is  a  cotnmon  mul- 
tiple  of  those  numbers.  Thus,  3x4x5=60,  and  60,  or  3x4x6,  is 
evidently  divisible,  without  remainder^  by  each  of  those  numbers. 
And  the  same  must  be  true  in  every  similar  case. 

9.  A  prime  number  is  one^  which  can  be  measured  only  by  itself 
or  a  unit,  as,  3,  7,  23,  kc. 

10.  A  perfect  number  is  equal  to  the  Isum  of  all  its  aliquot  parts.* 
An  aliquot  part  of  a  number  is  contained  a  certain  number  of  tiaies 
exactly  in  the  number. 

y  Problem  I.t 

To  find  the  greatest  common  measure  of  two^  or  more^  tiumhets. 

Rule. 
•I.  If  there  be  two  numbers  only,  divide  the  greater  by  the  less, 
and  this  divisor  by  the  remainder,  and  so  on,  always  dividing  the 

*  The  foHowiog  perfect  numbers  are  all  which  are,  at  present,  known. 
6  8589869056 

28  .  137438691328 

486  ■    2305843008139952128 

8128  2417851639228158837784576 

33550336  S}90352Q314^8297\830448816m 

I  This  and  the  following  problem  will  be'fomad  very  useful  in  the  doctriae 
of  fractions,  and  several  other  parts  of  Arithmetick. 
The  truth  of  the  rule  may  be  shewn  from  the  first  example :  For,  since  zoS 

measures  ai6,it  also  measures  2164-108,  or  314.  

Again,  since  108  measures  ai 6  and  3a4.it  also  measures  5x314+^16,  or 
1836.  In  the  same  manner  it  will  be  found  to  measure  2x1836-^324,  or 
3996,  and  so  on. 

it  is  also  the  greatest  eom mon  measure;  for  suppose  there  be  a  greater,  then, 
since  the  greater  measures  1836  and  3996,  it  also  measures  the  remainder  324  ; 
and  since  it  measures  334  and  1-836,  it  also  measures  the  remainder  216  ;  in  the 
same  manner  it  will  be  found  to  measure  the  remainder  108;  that  is,  the 
greater  measures  the  less,  which  is  absurd ;  therefore,  108  is  the  greatest  <>om- 
mon  measure. 

In  the  same  manner,  the  demonstration  mnv  be  applied  to  one  or  more  snl- 
ditional  numbers.  * 
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VULGAR  FRACTIONS.  7» 

la^  divisor  by  the  last  remaiDder,  till  Dothing  remain,  theo  will  the 
last  divisor  be  the  greatest  common  m/easnre  required. 
^  II.  Wbeo  there  are  more  than  two  numbers,  lind  the  ^eatest 
/«ommon  measure  of  two  of  them,  as  before  ;  then,  of  that  comrooa 
measure  and  one  of  tbe  other  numbers,  and  so  on,  through  all  the 
numbers,  to  the  last ;  then  will  the  greatest  common  measure,  last 
found,  be  the  answer. 

HI.  If  1  happens  to  be  the  common  measure,  the  given  numbers 
are  prime  to  each  otber^  and  found  to  be  fncommcosurable,  or  \fi 
their  lowest  terms. 

Examples. 

1.  What  is  the  greatest  eommon  measure  of  1836,  38d6,  and 
1044? 

.)836)3096(^  So  108  is  the  greatest  common  measure 

3672  qf  399p  and  1836. 

Wence  108)1044(d 

324)1836(6  972 

1620  

72)108(1 

.  216)324(1  72 

216  — 

— •  Last  greatest  com.  meas.=36)72(e 

Common  meas.=108)216(2  •  72 

216  ^  — 

Therefore,  36  is  the  answer  required. 

2.  What  is  tbe  greatest  common  measure  of  12!^4  and  1089  ? 

Ans.  72. 

d^.  Wlrat  16  tbe  greatest  common  measure  of  1440, 672  and  3472  ? 

Ans.  16. 
t 

Problem  II.* 
I  To  find  the  If  ait  iAmmon  multiple  of  two  or  more  numbers^ 

Rule. 

I.  Divide  bj  any  number  that  #ill  divide  (wo,  or  more,  of  the 
^iven  numbers  withniit  a  remainder,  and  set  the  quotients,  togetlv- 
er  n'ith  the  undivided  numbers,  in  a  line  beneath. 

II.  Divide  the  second  line,  as  before,  and  so  on,  till  there  are 
no  two  numbers  that  can  tw  divided ;  }i\en,  the  continued  product 
of  the  divisors  and  quotients  will  give  tbe  multiple  required. 

*  The  rcaaoo  of  this  rule  nuy  also  be  shewn  froih  che  fint  example :  Thuiy, 
it  it  evident  that  6xioXi6xao  —19:^00  may  be  divided  by  6,  10,  16  ana 
20,  without  a  remainder  ;  hut  ao  is  a  multiple  of  5 ;  therefore,  6 X  10x16x4, 
or  3840,  is  also  divisible  by  6, 10,  16  and  %q.  Also,  16  is  a  multiple  of  4 ; 
therefore  6x10x4X4-^960,  is  also  divisible  by  6,10,16  and  to.  Also,  to  it 
a  muitipTe  of  a;  therefore,  6x5x4X4  ==480,18  also  divqiible  by  6,  xo,  16 ami 
ftO.  Also,  6  is  a  multiple  of  « ;  therefor^,  3x5x4X4  -"»40» »»  al«o  divisible 
bv  (Jj  IC,  x6,  and  z»,  aod  isWidoitly  the  least  number  tk»t  can  \^  %q  dividcdl 
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♦5)6 

10 

16 

20 

*2)6 

2 

16 

4 

*2)3 

1 

8 

2 

*3 

1 

#4 

1 

I  VULGAR  FRACTIOxNS. 

Examples. 

1.  What  U  the  least  common  multiple  of  6»  1<),  16  aod  20? 
1  sorrey  my  given  numbers,  and  find 

that  &ve  will  divide  two  of  them,  y\z. 
lO  and  20,  which  I  divide  by  5,  bringing 
into  a  line  with  the  quotients  the  pum* 
hers  which  5  will  not  measure  :  Again, 
I  view  the  numbers  in  the  second  line, 
and  find  2  will  measure  them  all,  and 
get  3,  1,  8,  2  in  the  third  line,  and  find 
that  two  will  measure  8  and  2,  and  in 
the  fourth  line  get  3,  1,  4, 1,  all  prime  ; 
#*««.«  i  (iiQii  multiply  the  prime  numbers  and 

5x2x2x3X4=240  Ans.  the  divisors  continually  into  each  other, 
for  the  number  sought,  and  find  it  to  be 
240.  : 

2.  What  is  the  least  common  multiple  of  6  and  8  ?      Ans.  24. 

3.  What  is  the  least  number  that  3,  5,  8  and  10  will  measure  ? 

Ans.  120. 

4.  What  is  the  least  number  which  can  be  divided  by  the  9  di- 
gits, separately  without  a  remaindier  ?  Ans.  2520. 

REDUCTION  OF  VULGAR  FRACTIONS 

Is  the  bringiog  of  them  out  of  one  form  into  another,  in  order 
to  prepare  them  (ov  the  operations  of  Addition,  Subtraction,  &c« 

CASE  I.* 

To  abbrcviaicy  or  reduce  fractions  io  their  lowest  terms. 

Rule. 

Divide  the  terms  of  the  given  fraction  by  any  number,  whicli 
Will  divide  them  without  a  remainder,  and  the  quotients,  again,  in 

* 

*  That  dividing  lioth  the  numerator  zod  deoooiHraior  of  the  fraction  by 
the  tame  numher,  will  give  another  fraction  of  equal  value,  i»  eviduit,  because 
both  pisti  are  dimiobhcd  proportionally,  and  if  both  parts  of  the  equal  frac* 
tion  be  multiplied  by  the  divisor,  the  original  fraction  will  be  formed  agaiik 

ft88    8    5«         36    Z    288 
Thus  ^«Q"^g=^7i3i *"^  6o^'8^i8o*    ^^^  ^^  *^*  divisiona  be  performed  aa  of- 
ten as  can  be  done,  or  the  common  divisor  be  the  greatest  possible,  the  terms 
«f  the  resulting  fraction  must  be  the  least  possibly. 

Note  I.  Any  number,  ending  with  an  cvea  number  or  cynher,  is  divisible 
bya. 

«.  Any  number,  ending  with  5  or  o»  is  divisible  by  5. 

3.  If  the  right  hand  place  of  any  number  be  o,  the  whole  is  divisible  by  10. 

4.  If  the  two  right  hand  figures  of  any  number  t>e  divisible  by  4,  the  whole 
u  divisible  by  4. 

5.  If  the  three  right  hand  figures  of  any  onmbcr  be  divisible  by  8,  the  whole 
it  divisible  by  8.  . 

6.  If  the  sum  of  the  digits,  coottitutiag  any  iltfmber,be  divisiljle  by  3  or  9, 
the  wlwle  is  divisible  by  $  or  9. 
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VULGAR  FRACTIONS.  7B 

the  same  manner ;  and  90  on,  (iH  it  appears  that  there  is  no  num- 
ber greater  than  1,  which  wiUifiTide  them»  and  the  fraction  will 
be  in  its  lowest  terms.     Or, 

Divide  both  the  terms  of  (he  fraction  by  their  {greatest  common 
measure,  and  the  qnottcnts  i^ll  be  the  terms  of  the  fraction  ro- 
qotred.  , 

I 
Examples. 

1.  Reduce  H4  to  its  lowest  terms. 

'        (4)    (3)  * 

^  Jilf =l<=/*/=l  ^^^  answer.* 

Or  thus  : 
288)460(1  Therefore  96  is  the  greatest  common 

288  measure. 

and   96  |  J||=f  the  same  as  before. 

192)288(1 
192 

Com.  meas.  96)192(2 
192 

2.  Rednce  ^  to  its  lowest  terms.  Ans.  y\. 
3«  Reduce  -^^  to  its  lowest  terms.  Ans.  ^. 
4.  Reduce  ^  to  its  lowest  terms.  Ans.  |. 

f.ttjL  nnmber  cannot  be  divided  by  tome  number  leu  Aan  (tie  square  root 
thereof,  that  nnmber  it  a  frhme, 

$.  AWfrimt  numbers,  except  2  and  J,  have  It  Ji7,or  9  in  the  place  of  units : 
and  itfl  other  numbers  are  e^mftnti, 

9.  When  nnmbersvWith  the  sign  of  Addition  or  Subtraction  between  them, 
are  to  be  divided  by  any  numbers,  each  of  the  numbers  must  be  jlivided : 
Thut  6-h9-fr»;=4-h3-i-4==9i  or  6+ 9 -f  1^=^7=19. 

3  3  3 

10.  But  if  the  numbers  have  the  sign  of  MulJpKcation  between  them  \  then 

4x6x10    »x6xio      ax6x» 
only  one  of  them  must  be  divided:  Thus,  — — — jttj — ==■ — ^^^   =; 

*  Hence  if  both  parts  of  a  fraction  be  multiplied  by  the  same  number,  its 
3339       9436828S 
Table  is  no  altered.     Fory=jXj=^^=,^x;=^Xg=:^,and  so  on.    If 

fractions  be  multiplied  together,  in  which  equal  terms  occur  in  the  numerator 

and  denominator,  these  equal  terms  may  be  czpQnogod  or  cancelled,  for  thcif 

quotient  would  l>e  i,  which  as  a  factor  would  not  alter  the  value  of  the  fraction. 

^^4    5    4x5    41  I     J     a     4    1     3     »    4_i  ^,^     ^ 

Th«.-Xg--^-g--g--.,and  iX;X3X7:=:-y-XjX-.=7=i.  Arithmct- 

ic?I  operations  are  often  much  shortened  by  observing  what  quantities  may  be 
expunged,  and  by  omitting  them  in  the  operations.     For  the  same  object,  ex* 
presaions  may  be  changed  to  equivalent  ones,  aud  quantities  eipuoged.    Thus 
i    i?_l     Vm^L        i    *^^     ^    9X3>    4  <  <       8 
»^45^a^3Xi5^3**°^9^4»0^9^8x6o~4Xi5^t5' 
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7©  VOLdAR  FRACTiOSS. 

5.  Redacc  yVV  to  its  lowest  tenns.  Aws.  f# 

6.  Reduce  J||t  to  its  lowest  terms.  Ans.  x. 
Note.     If  the  nuiDerator  of  a  fraction  be  irtoUiplied,  or  itff  denom- 
inator dirided,  bj  a  whole  number,  tbe  value  of  the  fraction  will 

1X3 
be  so  many  times  increased.     Thus,  \  multiplied  by  3,=-^= 

£^i^    ^         Hence,  to  molliply  a  fraction  by  an  integer,  is  to 

y       3       "   ;  ■  n>»  , 

multiply  the  nmnerator,  or  divide  the  denominator  of  tbe  fraction 
by  the  integer.  • 

1.  Multiply  ,V^y  ^^  .  Ana.  Jf 

2.  Increase  the  value  of  yH»  ^lineteen  times.  Ans.  ^. 

3.  Increase  the  value  of  |,  seven  fold.  Ans.  3. 
If  the  numerator  jof  a  fraction  be  divided,  or  its  denominator 

multiplied,  by  a  whole  number,  the  value  of  the  fraction  will  be  so 

\  .  3'  *  3      1  o 

many  times  diminished.     Thus,  f  divided  by  3,=--^=-=-^^= 

^J^=j.  Hence,  to  divide  a  fraction  by  an  integer,  is  to  divide  the 
numerator,  or  multiply  the  deinomiiiator  of  the  fraction,  by  the 
whole  number. 

1.  Divide  f  by  7.  ^      Ana.  ^. 

2.  Diminish  the  value  of  4,  seven  time^,.  Ans.  ^V 

3.  Diminish  the  value  of  5,  four  times. ,  Ans.  f . 
JVb^e.     The  reason  of  marty  operations  will  be  evident  from  an 

attention  to  the  following «€//*-ertdenit  truths. 

1.  If  equals  b#  added  to  equals,  their  ^ums  will  be  eqvd).  Thus, 
3+4+9=8x2.  Let  7  be  added  to  each,  and  3+4+9+7=8x8 
+7=23. 

•  2.  If  equals  be  subtracted  from  equals,  the  remctnders  will  be 
equal.  Th«ra,  3+11=7x2.  Let  3  be  taken  from  each,  and  3+ 
11^3=7x2—3=11. 

3.  If  equals  be  multiplied  by  the  same  quantity,  the  products 
will   be  equal.      Thus,  let  6+7=6x2,  be  multiplied  by  6,  and 

^+7X0=6X2X6=72. 

4.  If  equivalent  quantities  be  divided  by  the  same  quantity,  the 

naoti^nls  will  be  equal.     Thus,  let  43+17=12»:6  be  divided  by  6, 

.  43+17     12X5 

'    and  43+17-T-6=12x5rr^,=  12,or — g — =-^c=l2. 

CASE  11. 

To  reduce  a  mixed  number  to  its  eijuivetlent  improper  fractxt^iH 

Rule.* 
Multiply  tlie  whole  number  by  tbe  denominator  of  tbe  fraction, 

•  All  fractions  rcprcfcnt  a  divifion  of  a  numeratof  by  the  denoininitort  tnd 
arc  taken  alto^ther  as  proper  and  adequate  exprcffiont  of  the  quntient.  Thut 
the  quotient  of  3,  divided  by  4,  ii  J ;  from  wbeoce  the  rwfe  1$  manifeft ;  lor  if 
any  number  is  multiplied  and  divided  by  the  fame  nomber,  IMs  evident  tbe 
,quotitQt  muft  be  ibe  fame  a»  the  quantity  firft  gtveii. 
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VULGAR  FRACTIONS.  77 

and  add  the  namerator  of  the  fraction  to  the  product ;  under  which 
aabjoin  the  denominator^  and  it  will  form  the  fraction  require^. 

ExitHPLBS. 

1.  Reduce  36|  to  i^  equivalent  improper  fracCioo. 

36  I  multiply  36  by  8,  and  adding  the  nu- 

X8+5  merator  5  to  the  product,  as  1  mul- 

-* —  tiply,  the  sum  293  is  the  numerator- 

Ans.  293  of  the  fraction  sought,  and  8  the  de^ 

nominator:     So  that  ^f^  is  the  im- 

8    proper  fraction,  equal  to  36f . 

36x84-6q?g93  Answer  as  before. 
Or,        8  8 

2.  Reduce  127^^  to  its  equivalent  improper  fraction.     Ans.  *ff '- 

3.  Reduce  653y\  to  its  equivalent  improper  fraction. 

^  Ans.  *«^». 

CASE  Ill.t 

T^  fedwe  a  tahole  nuMher  to  an  equivalent  fradion  hsming  u  givBo 
denominator. 

Rule. 

Multiply  the  whole  number  by  the  gjven  denominators 
Place  the  product  over  the  said  denominator,  and  it  will  form  the 
fraction  required. 

Examples. 

1.  Reduce  6  to  a  fraction,  whose  denominator  shall  be  8. 

6x8=48,  and  V  lh«  Ans — Proof  V==48-i-8=6. 

2.  Reduce  15  to  a  fraction,  whose  denominator  shall  be  12. 

Aus.  «|V. 

3.  Reduce  100  to  a  fraction,  whose  denominator  shall  be  70. 

Ans.  •'if|*=»f«=100.- 
A  whole  number  is  made  a  fraction  by  drawing  a  line  under  it, 

9x1 
and  putting  unity  or  1,  for  a  denominator,  as  f=s-T— by  therule, 

and  12  \fi  y,&c. 

CASE  IV.J 

To  reduce  an  improper  fraction  to  it$  equivalent  whole^  or  mixed 

number. 

Rule. 
Divide  the  numerator  by  the  denominator:  the  quotient  will  be 
the  whole  number,  and  the  remainder,  if  any,' will  be  the  numera- 
tor  to  the  given  denominator. 

t  MultipUcation  and  Divifion  ate  here  equally  ufed,  knd  eonfoqucntly  the  re- 
f ult  18  the  fame  at  the  qnamity  firft  propofed. 

i  Thjt  cafe  it,  eridently,  the  reftrCe  of  «ftfe  ^  and  hat  its  reafsn  in  the  na^ 
•tDfc  ef  ctmira  divifloa. 
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7^  VULGAR  FRACTIONS. 

Examples. 

1.  Reduce  'f '  to  iti  equirat^ent  whole,  or  mixed  oamber. 
«)293(36f  Ads. 
«4 

48 

_  Or,  313  =293.^=36f  as  before. 

6  '  ^  ' 

£.  Reduce  ^^f  ^  (o  its  equivalent  whole,  or  mixect  onmber. 

Ans.  1^7-,^-^. 

3.  Reduce  ^^^^  to  its  eqoi?alent  whole,  or  mixed  number. 

Ans.  653^^. 

4.  Reduce  y  to  its  equiralent  whole  Dumber.  Ads.  9. 

CASE  v.* 
To  reduce  a  compound  fraction  to  an  equivalent  simple  one. 

Rule. 

Multiply  alt  the  numerators  coDtinoally  together  for  a  new  nti- 
H»erator,  and  all  the  denominators,  for  a  new  denominator,  and  they 
will  (brm  the  simple  fraction  required. 

if  part  of  the  compound  fraction  l>e  a  whole  ot  mixed  number,  it 
must  be  reduced  to  an  improper  fraction,  by  case  2d,  or  3d. 

If  the  denominator  of  any  member  of  axompound  fraction  be 
eqtt&l  to  the  numerator  of  another  member  thereof,  these  equal^ 
iKftmeratora  and  denominators  may  be  expunged,  and  the  other 
BMfmbers  continually  multiplied,  as  by  the  rule,  will  produce  the 
fractions  required  in  lower  terms. 

Examples. 

1.  Reduce  J  of  §  of  J  of  J  to  a  simple  fraction. 

1x2x3x4      24      1 

"2X3X4X5=1^0=6  ^**^  ^"*'^*^- 
Or,  by  cxpnn<4ing  the  equal  numerators  and  denommators,  it 
mil\  give  J  a«  before. 

2.  Reduce  J  of  J  of  |  of  \  ?  to  a  simple  fraction. 
3X4X5X11       660      11    ^  ^      .  .    ■ 
4^OXG>a2="i440=24  ^"'-     ^^'  ^'  e^Lpongmg  the  equal  nu- 

3xn 

naerators  and  denominators,  it  will  be  -— --=5|=3ii  ^s  before. 

6x12     ^'     ** 

*  That  •  compouud  f ration  may  he  rcprefifnted  by  a  fimplc  one  it  very  cvi* 
itnt ;  ttncc  a  part  of  a  pirt  muft  be  equal  to  feme  part  of  the  whole.  The 
truth  of  the  rule  for  this  redud^ion  may  t>e  (hown  as  follows. 

Let  the  compoood  fra^Uon  to  be  reduced,  be  >  of  j^.  Then  J  of  i*^=y^ 
^1=  X  and  confcquently  5  of  ^=9x3=41  the  fame  as  by  tberule. 

If  the  compound  ft-a^ioD  confifb  of  more  Diimt>ers  than  two,  the  firft  two 
may  U  reduced  to  one,  and  that  oac  and  the  third  will  be  the  fame  as  a  frac* 
'ioe  of  two  BUmbers,  and  fo  on. 
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3.  Reduce  f  of  f  of  |f  to  a  a  simple  fraction.  Aos.  }||. 

4.  Reduce  t^  of  |}  of  ^  of  20  to  asiodple  fractioR. 

Ad8.  f  H=^2A. 
6.  Reduce  |  of  |  off  of  12^  to  a  simple  fraction.     Aoa.  ii=:lH- 

CASE.  VI. 

To  reduce  fractiom  of  different  denominatort  to  equivalint  fracdone 
having  a  eomtnon  denominator. 

Rule  !.♦ 

MuUipFy  each  numerator  into  all  the  denominatort  except  Hi 
ovrb,  jfbr  a  new  numerator,  and  all  the  denommators  into  each  oth- 
«r,  continually,  for  a  common  denominator. 

Examples. 

i.  Reduce  ^,  f ,  and  f  to  equivalent  fractions  having  a  common 
denominator.  1x5 x  8=40  the  new  numerator  for  |. 

2x4x8=  64  the  new  numerator  for  (. 

-6X4X6==  100  ditto  for  f . 

4x5x8=160  the  common  denominator. 

Therefore  the  new  equivalent  fractions  are  -fg^,  ^\  and  f}}, 
the  answer. 

2.  Reduce  |,  |,  |,  {^  and  }  to  fractions  having  a  common  denom- 

ina^^-  Ans.  tWi>  tWt' tWi»  T%V  im- 

3.  JKeduce  i>  |  of  {,  7f,  and  i^,  to  a  common  denominator. 

Aos.  A'tV.  mi  Wry.  iWr 

4.  Reduce  |],  ^  of  2|,  ^,  and  {,  to  a  common  denominator. 

Ans.  xYi*A.  ?mJ.  AW^.  !%%'•- 

(IVLE    K. 

To  reduce  any  given  fractions  to  others^  which  shall  hopoe  the  leaU 
common  denominator. 

1.  By  Frohlem  2,  Page  73,  fiod  the  lea^t  common  multtple  of  all 
the  denominators  of  the  given  fractions,  and  it  will  he  the  common 
denominator  required. 

2.  Divide  the  common  denominator  hy  the  detiomtnator  of  eadi 
fraction,  and  multiply  the  quotient  by  the  numerator,  and  the  pro- 
duct will  be  the  numerator  of  the  •firaelion  required. 

*  By  placing  the  numbers  multiplied,  properly  nnder  one  aaothcr,  it  wiU  be 
teen  that  the  numerator  and  denominator  of  every  fraction  are  multiplied  by 
the  very  tame  number,  and  coniequently  their  values  are  not  altered.  Thua, 
m  the  tirst  example. 

X4X5 


2  X5X8   V  X4X8  6 
4 


x.>xy 


X4X8   >' 


X4X5 
In  the  second  rule,  the  common  denominator  ia  a  multiple  of  all  the  denom- 
inators, and  coQscqAently  will  divide  by  any  of  them -.  Therefore,  proper  pacta 
may  be  taken  for  alt  the  numerators  as  required. 
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1.  Reduce  |,  ^  and  }  to  fractions  haTing  the  least  comnion  de- 
nomiD^tor  possible  1 

4)3    4     8  4X3x2=sS43£:  least  common  de- 

— — —  nominator. 

3     1     2 


24-i-3xl=8  t^e  first  numerator;  24-4-4X3==  IB  the  second  nu- 
merator; 24-7*8x7=>2i  the  third  numerator* 

Whence,  the  required  fractions  are  ,^,  ||,  §|. 

2.  Reduce  {^  |,  J,  and  }  to  fractions  having  the  least  common 
denominator.  Ans.  J  J,  J  J,  f ;t,  and  |J. 

CASE  VIL 

To  reduce  afraclion  of  one  denomination  to  an  equivalent  fraction  of 
a  higher  denomifiation. 

RuLfc.* 

Multiply  the  given  denominator  by  the  parts  in  the  several  de« 
nominations  between  it  and  that  denomination  to  which  it  is  ta  be 
reduced,  fbr  a  new  denominator,  which  is  to  be  placed  under  the 
given  numerator :  Or,  compare  the  given  fraction  ivith  the  several 
denominations  between  it  and  that  denomination  to  which  it  i«  to  be 
•reduced,  and  -then,  by  case  6tb,  reduce  the  compound  fraction  thi»s 
formed,  (o  a  single  one,  and  the  equivalent  fraction  of  the  required 
denomination  wtll  be  obtained.  Let  Uiis  fraction  be  reduced  to  its 
lowest  terms. 

*  The  reafon  of  the  rule  msy  be  feea  m  the  following  manaer.  At  there  arc 
1%  pence  in  a  Ihilling,  fottr*fifiht  of  one  penny  can  be  only  a  twelfth  put  as 
much  of  1%  pence  or  a  (htUing,a8  it  it  of  one  penny.  Hence,  to  reduce  four 
fiftht  of  a  penny  to  the  friAion  of  a  ihilling,  the  given  fradUon  mud  be  di* 
minified  1%  timet,  or  one  twelfth  of  it  will  be  the  equivalent  fra<Slion  of  a 
fhilling.  A  fradion  it  diminiihed  in  value,  according  to  the  note  to  Cafe  f.  by 
multiplyiog  the  denominator  by  the  whole  number.   Thus  four  fiftht  of  a  pea- 

4  4      14        14 

ny  =  TTTTZ  ^^^  fl»illiDg=TXr,=-  of  -=„-  of  «  fliilling.    For  the  (ame  rem-. 

fon,foiir  fixtictht  of/  fhitling  can  be  only  one  twentieth  aa  mjoeh  off  pound, 

or  i^of.ffiaimg.=^af.p»«rf^-±X-4=^of^™3J(,ofa 

pound.    Put  thefe  two  operations  together,  and  you  have  four^fiftht  of  a  penny, 

=-Z^a^^=-i  «[  Ti  °/  a5=35o  "^  •  P^**'"  ^''^''  '"*'' '« '^  ™''- 

The  iamt  operation  might  have  been  performed  thut.    In  a  pound  there  ar& 

4  4         1 

240  pence.    Then,  four  fifths  of  a  penny  =t — rnt  of  a  pound,  =  -  of -rr--. 

■^        '       i>X*40  5         240 

^loo  ^  before.    And  in  gencrat  the  fraction  of  one  denomtnitton  muft  i>e  at 

much  diminiflicd  to  be  an  equivalent  fradion  of  a  higher  denomination,  as  it 
indicated  by  the  numter  ff  pjitt  of  the  given  denomination  to  make  tfie  of  the 
t»i2her  denopufnafbo. 
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r     I.  Reduce  f  of  a  cent  to  ibe  i^paetion  of  a  dollar. 

By  comparing  it,  it  becomes  ^  of  ^  of  ^,  which,  reduced  hy 
case  6,  will  be  4X1  Xl  =    4 

^^y  D.  An?. 

and  7xT0xl0=  700 
9*  Reiluce  j  of  a  m\\\  to  the  fraction  of  an  eagle.     Ans.  sirifTt-^' 

3.  Reduce  \\  of  a  mill  to  the  fraction  of  a  dollar.    Ana.  yji^.p. 

4.  Reduce  f  of  a  pennj  to  t^e  fraction  of  a  ponnd.     Ana.  £^^^1* 

5.  Reduce  J  of  a  farthing  to  the  fraction  of  a  pound.  Ans.  y^y^, 

6.  Reduce  f  of  a  penny  to  the  fraction  of  a  guinea. 

Ans.  ^j^  guinea. 

7.  Reduce  \^  of  a  shilling  to  the  fraction  of  a  moidore. 

Ans.  ^  moidore. 
6.  Reduce  4  of  an  ounce  to  the  fraction  of  a  ib.  Avoirdupois. 

Ans.  ^lt». 
*9.  Reduce  J  of  a  pound  to  the  fraction  of  a  guinea.  Ans.  ^  guin. 
10.  Reduce  i  of  a  pwt.  to  iUe  fraction  of  a  pound  Troy. 

Ans.  yM^* 
'  II.  Reduce  |  of  a  ft.  Avoirdupois  to  the  fraction  of  1  Cwt. 

'  An*.  j\-g  Cwt. 

12.  Express  5l^  furlongs  in  the  fraction  of  a  mile.     Ans.  {^  mile. 

CASE  VIII. 

7a  reduce  a  fraction  of  ttne  denomination  to  an  equivalent  fraction 
'     ^  a  lower  denomination. 

Multiply  the  giren  numerator  by  the  parts  in  the  denominations 
between  it  and  that  denomination  you  would  reduce  it  to,  for  u 

4        4        30      80         CO  )       80     4 

t  Thit  nilc  h  the  reverte  of  the  preredtog,  and  the  propriety  of  it  may  be. 
•ecn  in  a  limtlir  macncr.  The  frtction  of  a  higher  dcnomiaacion  is  obviously 
ieit  than  the  equiyatent  fcaeti<>a  of  a  lower  denumiaation  ;  for  iqftance,  •}  of 
a  pound  ie  S.  fthilUngs  or  5  shillings.  Whence  the  value  of  the  fraction  mutt 
W  ineresaed,  to  render  it  an  equivalent  fraction  of  a  lower  denomination,  to 
many  times  as  there  are  p^rts  of  the  less  denoin^oition  in  the  higher.  But,  by 
the  Note  to  Case  f,the  value  of  a  fraction  is  increased  by  multiplying  the  du* 

f 
merltorby  a  whole  nnmbcr.    To  reduce  "   *  £  to  the  fraction  of  a  bhilling, 

1  ao 

it  there  are  ^o  shillings  in  a  pound,  wc.have-^Xao—^^j^  of  a  shilling.  And 

10  ao  545 

to  reduce  ~-^  of  a  sliilliug  to  the  frar lion  of  a  penny,  we  have    '^X  *  *'^4qo 

of  a  penny  =r-d.    Put  together  thru  operations,  and  we  have  ;jj^«^  ^4Po  ^ 

I  ao        1%    140    3 

aoxia.of  a  pcnuy  =.7^  of  V  of  ---^sr-- -:5,-d.  at  before/ vrVich  li  the 
^  .       4PC        .         .     .«    , 

L 
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new  numerator,  which  place  orer  the  given  denominator  :  Or^  on-^* 
\y  invert  the  parts  contained  in  the  integer,  and  make  of  them  a 
compound  fraction  as  before,  then,  reduce  it  to  a  simple  one. 

Examples. 
r  Reduce  x^^  of  a  dollar  to  the  fraction  of  a  cent. 
By  comparing  the  fraction   it  will  be  ^ki  o^  V  ^^  V*  5  ^^^^ 
1     X   10  X  10        100       4 

175xTxT=176  =  7^-A"«'^^^- 

2.  Keduce^^^^  of  an  eagle  to  the  fraction  of  a  mill.     Ans.  |to. 

3.  Reduce  tjVoo  ^^  ^  dollar  to  the  fraction  of  a  mill.     Ans.  }\m. 

4.  Reduce  ^^-^  of  a  pound  to  the  fraction  of  a  penny.       Ans.  fd. 

5.  Reduce  j^-^  of  a  pound  to  the  fraction  of  a  farthing.    Ans.  |qr. 

6.  Reduce  ^^^  of  a  guinea  to  the  fraction  of  a  penny.    Ans.  fd. 

7.  Reduce  ^^  ^^^  moidore  to  the  fraction  of  a  shilling.  Ans.  |fs. 
6.  Reduce  ^j  of  a  &  Avoirdupois  to  the  fraction  of  an  ounce. 

Ans.  40Z. 
9.  Reduce  4  of  a  guinea  to  the  fraction  of  a  pound.  Ans.  |£. 

10.  Reduce  ^^-^^  of  a  lb  Troy  to  the  fraction  of  a  pwt.  Ans.  {pwt. 

11.  Reduce  t^t  of  Cwt.  to  the  fraction  of  a  lb  Avoirdupois. 

Ans.  fft. 

CASE  IX. 

3\>  Jtnd  the  value  of  a  fraction  in  the  knoTvn  parts  of  the  iRtego",  ui 
of  coiuy  weighty  measure,  4'C. 

Rule.* 
Multiply  the  numerator  by  the  parts  of  the  ne^t  inferior  denomi- 
nation, and  divide  the  product  by  the  denominator  ;  and  if  any  thing 

4 
*  Tbit  rule  follows  from  the  preceding.     Thut  let  -£  be  the  frartioo, 

4        4         20 
whose  value  is  to  be  fo^nd.    By  the  preceding  rule,  "rjC  =j  of  — -  of  a  «bil- 

80  20  40 

ling,  — -^  s.  =  168.    Again,  §.£  =  |.  of  -j-  ©^ *  shiUing=  T^b.  =  by  dividing, 

12  12 

X3§«.  And  on  the  same  pnacipte,  J«.=  f  of -7-  of  a  penny ,=-  d.  =  4d.  Whence 

jX  =  1^5*.=  13s.ld. 

J         3       '20  60  4  4  4         12 

Again,  yje=.y  of  y  of  a  shilling,  =-;p8.  =  8-7S.    Butrs.  — y  of  -t-ofa* 

48  6  4  6  6        6        4 

penny,  =yd.  =  e-jd.  and,  therefore  r=-«.  =  8s.6^d.     But  Trd,—-  of  t   of 

24  ..  3  4  6  3 

a  farthing,  =  -y  qr.  =  3;rqr.    Therefore,  yjC  =  8^*.  =  ^s.  6-d.=:R8.6d.3Tqr. 

The  same  process  is  obviously  appJicable  to  every  similar  case.    Or,  the  process 

.    .  :  .'>  12        4      2'6W  3      . 

may  be  conducted  thus ;  -£=-  of  "T"  of  -7-  of -■=-=- qr.  =  AU^xi.  5= 

lOCd.  iirqrs.  =  £%  6d.  liqri. 
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pemaki,  moltiplj  it  by  the  oext  inferior  deDomtnation,  and  divide 
bj  the  deDOfnioator  as  beibre,  and  so  on »  as  far  a«  neceatary  ;  and 
the  quotients  placed  aAer  one  another,  in  their  order,  will  be  the 
answer  required  ;  or^  reduce  the  nomerator,  as  if  it  were  a  whole 
Dumber,  to  the  lowest  denonaifiatioD,  and  divide  the  resuk  by  the 
denominator  ;  the  quotient  will  be  the  number  of  the  lowest  denom* 
ination,  (which  must  be  brought  into  higher  denominations  as  far  as 
it  will  go,)  and  the  remainder  will  be  a  numerator  to  be  placed 
overthegiven  denominator  for  a  fraction  of  the  lowest  denomination. 
Note.  From  this  rule,  m  connexion  with  what  has  been  said 
of  Reduction  of  Federal  Money  ^  it  appears,  that,  annexing  to  the  giv- 
en numerator  as  many  cyphers,  as  will  fill  all  the  places  to  the  low- 
est denomination,  and  dividing  the  number  so  formed  by  the  de- 
Domioator,  the  quotient  will  be  the  answer  in  the  several  denomi- 
nations, and  the  remainder  a  numerator  to  be  placed  overthegiven 
denominator,  forming  a  fraction  of  the  lowest  denomination. 


Examples. 

t.  What  is  the  value  of  i  of  a  dollar  ? 
By  the  general  rule. 


5 
10 


8)60(     2 
J6     10 


By  the  note. 
%    d.    c.    ro. 
8)  6     O     0     0 

6     2     5 


Ans.  6d.  2c.  5m. 

8)20(     4       or  62c.  5m. 

c,  2  10 

8)40 

m.  5    • 

Or  thus. 
^5=3000m.     and  «  y  •m.  =625m.  =62c.  5m, 
%  What  is  the  value  of  jj  of  a  dollar? 
^    d.    c.    ro. 


Ans.  as  before. 


64)17    0    0  ,0 
128 

420 
384 

360 
320 

40 


(2d.  6c.  5f  m. 
or  26c.  5f  m.  Ans. 
Or,  $17=n000m.    And 
iY^on,.==:266Jm.= 


l^c.  5}m. 


J,  What  15  the  value  of  ^•j  of  an  eagle  ? 


Ans.  as  before. 
Ans.  p  87c.  Sm. 
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4.  What  is  Ihe  viloe  ofW  oC^  MUt  ?  Ans.  43c*  7in\ 

5.  What  18  the  Talue  off  of  a  pound  ?  Ads«  14s.  3d.  Jfqr. 
(k  What  is  the  value  of  ^  of  a  ghillitg?  Ans.  iU. 

7.  What  is  the  yatuc  of  ,\  of  a  JE  t  An?.  ^  6d, 

8.  What  ts  the  value  of  ||  of  a  pistole  1  Ans.  13s.  6d. 

9.  What  is  the  value  of  |j  of  a  Cwt.  ? 

Ans.  t  qtn.  dft  10  02.  Tf^r, 

10.  What  is  the  value  of  f  of  a  ft  Avoirdupois? 

Ans.  12o2.  ISJdr. 

11.  What  is  the  value  of  |  of  a  ft  Troy  ?  Ans.  7oz.  4pwt. 
J  2.  What  is  the  value  of  |^  of  a  ton  t 

Ans.  4cwt.  Sqrs.  12fc.  14o«.  Igy^^dr. 
15.  What  is  the  value  of  f  of  a  yard  ?  Ans.  $qrs.  2|n. 

H.  What  is  the  value  of  |  of  an  ell  English  ?        Ans.  4qr8.  ijn. 

15.  What  is  the  Value  of  |  of  a  mile  ?  Ans.  6fur.  26p.  lift. 

16.  What  is  the  value  of  ^  of  a  day  ?  '    Ans.  I6h.  36m.  66yV. 

17.  The  value  of  ^|  of  a  Julian  year  is  required  ?  /  ).  '     ' 

Ans.  257(1.-1^.  45m.  62|fs. 

18.  The  value  of /^  of  a  guinea  is  demanded  ^-si  Ans.  18^. 

19.  What  is  the  value  of  \^  of  a  dollar.  '       Ans.  6s.  7^41. 

20.  What  is  the  value  of  J  of  a  moidore  ?  An;?.  ^Is.  7id. 

21.  What  16  the  value  of  4  of  ap  acre  2  Ans.  or,  ir^p. 

CASE  X. 

Jo  rcdvce  an}f  given  qxianlily  to  ihe  fraction  of  any  greater  JenQnu" 
nation  of  the  same  kind. 

Reduce  the  given  quantity  to  the  lowest  term  raenlioned,  for  a 
numeralpr ;  then  reduce  the  integral  p^rt  to  the  same  term  for  ft 
denominator;  Which  will  be  tlve  fraction  required. 

Note.  It  appears  Aom  this  rule  and  ^liathds  been  said  before, 
Uiat^in  Federal  Money y  where  the  given  quantity  contains  no  frac- 
tion of  its  lowest  denomination,  the  annexing  of  as  many  cyphers  tQ 
1  of  fh*  required  denomination,  as  will  extend  to  the  lowest  denom*. 
ination  in  (he  givep  quantity,  will  forma  denominator,  which  plac- 
od  under  the  given  quuniity  used  as  one  number  for  a  numerator, 
will  make  the  answer,  which  mny  be  reduced  to  itt^  lowest  term«. 
Or,  if  (here  bo  a  fraction  of  (he  lowest  denomination,  multiply  the 
given  whole  numbers  bv  it.^  denominator,  adding  its  numerator,  for. 
a  niimerator  ;  and  let  the  denominator  itself  at  the  left  of  as  many 
cypher?  a'  were  mentioned  above  be  a  denominator  ;  the  fra^ction 
so  formed  will  b«  the  answer;  which  may  bei'educed  to  its  Uwest 
terms. 

• 
•  TbU  cafe  ti  the  revcrfc  of  the  former,  and  the  proof  <viilcnl  from  that. 
KoTE.     U  there  be  a  fratftion  pven  with  the  f«ia  quAAtity,it  mud  l>t*  farther 
rcJiKcd  to  the  <!enon;iuative  parts  thereof,  adding  thereto  the  numcratqr. 
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EXAMPLEJI. 

I.  Reduce  6d.  2c.  5m.  to  the  fractioD  of  a  dollar, 

By  the  gebemthite. 
m,  10d.int.pt. 

XlO+2  10 

62  100  By  the  note, 

XlO+5  10  $   6.    c.    m. 

6     2     6 

625  1000  =1^. 

10    0     0 
And,   tV«^=|3  Ana.  Aiis.  as  before. 

^.  Reduce  26c.  5}id.  to  the  fraction  of  a  doRar. 

By  the  general  rale.  By  the  note. 

26c.  !00c.  Int.  pt.     ,    $  d.  c.  m. 

XlO+5  10  265x8+5=*^  1  2  6 

^-  =H$- 

265  1000  And  $1X8=8  0  0  0 

X8+5  8 

—  — r*  Ans.  as  before. 

2125  eooo 

And,HH=4}$Ans. 

3.  Reduce  $1  87c.  5m.  to  the  fritction  of  an  eagle.      Ana.  ^V^^ 

4.  Reduce  43c.  T^m.  to  the  fraction  of  a  dollar.  Ans.  ^$. 

5.  Reduce  14«.  3^d.  4  to  the  fraction  of  a  pound.  Ans.Hfl^f^. 

6.  Reduce  4|d.  to  the.  fraction  of  a  shilling.  Ans.  f%. 

7.  Reduce  3s.  6d.  to  th«  traction  of  a  pound.  Ana.  ^^£. 

8.  Reduce  i3s.  6d.  to  the  fraction  of  a  pistole.      Ans.  IJpistolev 

9.  Reduce  2qrs.  9ft.  lOo?.  7}^dr.  to  the  fraction  of  a  cwt 

Am.  iJcwt' 
10.  Reduce  12oz.  12}dr.  to  the  fraction  of  a  lb  A?oirdupois. 

Ans.  |ft. 

II.  Reduce  7oz.  4pwt.  to  the  fraction  of  a  ft  Troy.        Ans  fft, 
j2.  Reduce  4cwt.  ^qrs.  12ft  14oz.  12^dr.  to  the  fraction  of  a  ton^ 

Ans.  -^ton. 

13.  Reduce  2qrs.  2|n.  to  the  fraction  of  a  yard.  Ans.  fyd. 

14.  Reduce  4qrs.  l^o.  to  the  fraction  of  ait  ell  finglish. 

—  Ans.  ^B.  t. 

15.  Reduce  6ibr.  26po^  lift,  to  the  fraction  of  a  mile.    ^Ans.  fm. 

16.  Reduce  16h.  36m.  55,^s.to  the  fiaction  of  a  day.  Ans.  yV^ay. 

17.  Reduce  257d.  19b.  45in  52|f9.  to  the  fraction  of  a  Julian  year. 

Ans*  ^J.  Y, 
IQ.  Reduce  ISs.  to  the  fraction  of  a  guinea.  Ans.  ^^G. 

19.  Reduce  Bs.  7^  (o  the  fraction  of  a  dollar.  Ans.  ||dol. 

20.  Reduce  21s.  7^.  to  the  fraction  of  amoidore. 

Answer  Jmoidorc. 

21.  Reduce  3r.  17{p.  to  the  fraction  of  an  acre.         Aus.  facre. 
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^DDHWJy-  OF  VULGAR  FRACTIOA^. 

KULE.*  ^ 

Reduce  compound  fractions  to  single  ones;  mixed  numbers  to 
inproper  fractiuos;  fractions  of  different  integers  to  those  of  the 
same ;  and  all  of  them  to  a  common  denominator;  then  the  sum 
of  the  numerators  written  over  the  common  denominator  wili  be 
the  sum  of  the  fraictions  requifed. 

Examples. 

1.  Add  7f,  ^  off,  and  7  together. 
First.     7J=V^  4  of  J=H,  and  7=t. 

Then  the  fractions  are  y ,  |^,  and  f  ;  therefore, 
39X56X   1=2184 
15X  6x   1=     75 
7x  5X56^1960 

2184+75+1960 

4219  '    Or  thus, =l^V¥t 

280 

=15^^ 

5X5GX  1=280 

2.  Add  ^,  9},  and  |-  of  ^  together.  Ans.  9\^. 

3.  What  is  the  sum  of  },  f  of  |  of  J,  and  8/^  ?        An*.  9^^^. 

4.  What  is  the  sum  of  f^  of  4f,  J  of  i,  and  9 J  ?  Ans.  12||. 
^  Add  together  4E.  fg  and  IJc.                       Ans.  ^7  53c.  24m. 

6,  Add  together  ]^^s{  fc.  f^c.  and  ^m..  Ans.  20c.  9m. 

7.  Add  £  i  ^9.  and  Jd.  together.  Ans.  2s»  VA^- 

5.  Whati8thesumof|of£l7,  jB9f  andfofjof  £4? 

Ai^s.  £16  128^  ^d. 
9.  Add  J  of  a  jard^  -J  of  a  foot,  and  f  of  a  mile  together. 

Ans.  1  lOOjds.  2ft.  7iacbei}. 

10.  Add  ^  of  a  week,  ^  of  a  day,  ^  of  an  hour,  and  |  of  a  minute 

t«getiiert  Ans.  2  days,  2  hours,  30  minutes,  45  seconds. 

SUBTRACTIOJ^  OF  VULGAR  FRACTION.      - 

RuLE.t 

Prepare  the  fractions  as  in  Addition,  and  the  difference  of  the  nu- 
mrratorfi.  written  above  the  common  denominator,  will  give  the 
ilifference  of  the  fractions  required. 

*  Fni<^n<,  before  they  are  reduced  to  a  common  denominator,  are  entirely 
didimiUr^and  therefore  cannot  be  incorporated  with  one  another;  hut  when 
tbcT  arc  reduced  to  a  common  denominator,  and  made  parts  of  tjbe  famethin^; 
tUcir  fum,  or  difference,  may  then  be  at  properly  exprcffed  by  the  fum  or  dif- 
ference of  the  numerator*,  as  the  fum  or  difference  of  any  two  quantities  what- 
•«ver,  by  the  fum  or  difference  of  their  individuals  ;  whence  the  rcafon  of  the 
talcs,  tK>tb  for  Addition  and  Subtra<^'on,  is  minifcft.  If  the  given  fractions 
lave  the  fame  denominator  and  are  of  the  fame  denomination,  the  fum  of  the 
Bomerators  written  over  the  given  denominator,  will  be  the  fum  of  the  fractions. 

f  In  fubtradtlng  mixed  numbers,  when  the  fra^ions  have  a  common  denomi- 
wator,  and  the  numerator  in  the  iubtrahcnd  is  lefs  than  that  in  the  minuend, 
the  diScrenee  0/  the  whole  numbers  wfll  be  a^>yhole  number,  and  the  difference 
«f  the  numerators  a  numerator  to  be  placed  over  the  given  denominator;  thi% 
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VULGAR  FRACTIONS.  S7 

Examples. 

1.  From  flake  i^  off 

^  of  i=i^= A'    Then  the  fractions  are  J  and  /^ , 

5^2-    It  h=TVV«ndA=/^^  therefore, 

.\t  "  .Vi  :i  i  t'A— tS^=A^=4  remainder. 

4x28  =  112  com.  den.        )^^     *^^     *'-     ^ 

2.  From  |f  take  J.  ^^iw.  JH- 

3.  From  37|  take  IDf  *  *^/i5.  17^1* 

4.  From  13 J  take  J  of  16.  Jim.  2J^, 

5.  From  $i  take  Jc.  .5n«.  49c.  IJm- 

6.  Take  3|c.  irom  j  of  2^|.  Ms.  43ic. 

7.  From  '}  of  J  of  J5,  take  |  of  96c.  added  to  J  of  H«. 

j5n«.  96c.  9}TO. 

8.  From  Intake  ^^n,  M$.  4s.  l}<t 

9.  From  ^oz,  take  |pwt.  Ms.  13pwt.  12^^- 

10.  From  ^  ofa  league  take  |  of  a  mile.  .^ns.  Imi.  Ifur 

11.  From  5  weeks  take  ]9|  days.  ^ii^.  15da.  4ho.  4^mi&. 

MULTIPLICATION  OF  VULGAR  FRACnONS. 

RVLE.» 

Reduce  compamid  fractions  to  simple  ones,  and  mixed  nmnbeff 
to  improper  fractions  ;  then  the  prodact  of  the  nnmerators  if  ill  be 
the  namerator,  and  the  product  of  the  denominators,  tlu3  denomi- 
nator of  the  product  required. 

Jfote.  Where  several  fractions  are  to  be  mnllipliedjf  the  nu- 
merator of  one  fraction  be  equal  to  the  denominator  of  another, 
their  eqoal  numerators  and  deoominators  may  be  omitted. 

Examples. 
1.  What  is  the  continued  product  of  4^,  4-,  ^  of  J,  and  6. 

1X7^ 

^i=V.  J  of  1==. =^5,  and  6=f. 

4X8 

.Mfhole  number  and  the  friction  thus  formed  wiU  he  the  remamder :  but,  when 
the  nnrncrator  in  the  fubtrahend  is  greater  than  that  in  the  minuend,  fubtrat^ 
the  numerator  in  tbe  fubtrahend  from  the  common  denominator,  adding  the 
numerator  in  the  minuend,  and  carrying  i  to  the  integer  of  the  fubtrahend. 

Jfemce,  a  frz6tioa  it  fubtra<5ted  from  a  whole  number,  by  taking  the  numeral 
tor  of  the  fraiflion  from  its  denominator,  and  placing  the  remainder  over  the 
dcnoDuoator,  then  taking  one  from  the  whole  number. 

£XAMPLtS. 

From  12|       12|       12 
Take  7|        7J        f 

Rem.  6i        4  J       11^ 

•  MultiplJcation  of  a  friction  implies  the  taking  of  «om«  part  or  parts  of 
the  multiplicaQd,and  therefore  may  truly  be  expressed  by  a  coi»pound  fraction. 
Thus  I  multiplied  by  f  is  the  same  a»  ^  of  | ;  and  as  the  directians  of  the  ro!c 
agPce  wieh  the  method  alreiidy  given,  to  reduce  these  fractioAs  to  simple  oncK, 
at  is  shown  to  be  right. 
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88  VtLGAR  FRACTION* 

15X1X  '7X6 

Then  VXjX^Xf — =iiS=Ui  ^«  Aoswer. 

3X5X32X1  , 

.1.  M  )r  5J  bj  f  .   Ad«-  h 

4.  M  ^i  of  6  by}  off  Ad8.,V 

5.  M  ^  I  of  f  by  A  of  J  of  1  If                          .  Ads.  t^^\. 
^.  M  y  9|,  I  of  f,  and  12^  coolinuaUy  logelhcrl 

AnB.  241}. 
7.  What  is  the  continaal  product  of  j  of  |,  6J,  7  and  i  of  f  ? 
.  ,  Aos.  4yV« 

*    8.  What  ia  th«  continual  product  of  7,  J ,  4  of  ^,  and  3|  ? 

Ans.  Iji, 

Anolktr  method  for  the  Multiplicaiion  of  mixed  Cluantities. 

..    CASE  I. 

To  tnoltiply  a  'achole  number,  by  a  fraction^  or  a  fraction  by  a 
't»hole  number. 

Rule*  ^ '  . 

Multiply  the  whole  number  by  the  numerator  of  the  fraction  and 
idiyide  th6  prodiict  by  the  denominator:  But  if  the  numerator  be 
1;  dif ide  by  the  denominator  only. 


1. 

2. 

3. 

4. 

5. 

G.              7. 

Mult  8 

15 

20 

36 

48 

325    '       25i) 

By| 

i 

\ 

?- 

f 

^      "^ 

— 

•— 

•mmm 

Prod.  2 

n 

,         ^* 

3)72 

4)144 

8)1626    12)1813 

Prod.  24 

3G 

203}     151;;, 

CASE  II.    . 

To  multiply  a  xxfhole  nutaber  by  a  mixed  one. 

Rule. 
MuUipfy  by  the  fraction  as  in  Ca^e  1st;  then  mtiUipiy  l>y  the 
whole  number,  and  add  the  two  products,  as  i'n  the  exnmpte.s — or, 
to  multiply  a  mixed  number  by  a  whole  one,  change  the  place  of 
the  factors,  and  proceed  as  tbe  rule  directs. — See  example  0. 


1. 

2. 

3. 

4. 

,      5.               f^.  • 

[Mult.  15 

35 

as 

42 

120            1^^ 

By    3f 

Jl 

7H 

Jl 

'  H        ^  i 

^ 

llf 

748 

126 

(145  Mnlt.  24 

45 

175 

62tV 

18 

UOf     By  IV^ 

Vcni.  524 

186f 

476 

378 

1032  15)1^8 

•  -  •  * 

Prod. 

W8tV 

396 

1U2J         11/^ 
£4 

Prod.  35/5=:? 
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CASE  III. 

To  multipf  J  ft  mixed  number  by  a  mixed  number. 

Rule. 
MulUpIr  (he  integral  part  of  the  mnltipircand  bj  (be  denomipa- 
tor  of  !!•  fractional  part,  and  add  (hereto  its  numerator:  Then 
BAohiply  bj  the  mixed  multiplier,  by  Case  2d,  and  divide  the  pro- 
duct by  tbe  denominator  of  the  fractional  part  of  the  maltiplicaod, 
9k»  HI  the  following  example. 
Mult.  42M  Ist.  42J=c£13T 


By    8f  f  whkh  mult,  by  8f 
3)426 


1704 
5)1846 
Product  =  3691  j 


Afler  this  manner  may  feet  and 
inches  be  multiplied,  calling  1  inch 
1^  of  a  foot,  2  inches  |,  3  inches  -|, 
142  ^  4  inches  |,  5  inches  3^7,  6  inches  ^, 


7  inches  i''^,  8  inches  |,  9  inches  ^, 
10  inches  j,  1 1  inches  ||  of  a  A>ot. 


JOIFISpjY  OF  VULGAR  F7iACTK)^^i 

RCLE* 

Prepare  the  firaction?  as  before :  then,  invert  the  divisor  and 
proceed  exactly  as  in  Moltiplication :  The  products  will  be  the 
^otient  required. 

Examples. 

1.  Divide  1  of  17  by  I  off 

1X17 

4-  of  17  =  i  of  V  = =  y  and  |^f  |  s=  |J  =  J  ;  there- 

3x  1 
17x2 

fk>re,  y  -r-  J  = *=  V  ^  ^H  *^^  quotient  required. 

3x1 

2.  Divide  4  by  f  An«.  1,\. 

3.  Divide  12)  by  i  of  7.  Ans.  5^^- 

4.  Divide  6|  by'7|.  Ans.  J  J. 
6.  Divide  ^  by  9.                                                             Ans.  ,V 

6.  Divide  i  of  J  of  f  by  J  of  J.  Ati^.  f . 

7.  Divide  7  by  f  Ao*.  18|. 

8.  Divide  4204}  by  }  of  1 12.  Ans*  ^^Kf- 

*  The  reason  of  the  nde  may  be  >hewa  tboa.  Suppose  it  Tvererequired  to 
^.42  4  144  2      ; 

divide  -  by  -.     Now  *  -r  2  it  manifetlly  jof  7<»  "JxT*  ^"^  T^^  ^' 

,12  4 

tbeirfote,-  of  J,«r  =r,iiitt«t  be  coDtaiotd  7  ttm^s  at  aftaa  in-  ai  e  that  is 

4x7       ^  .  ' 

53>T7  =  tn*  answer, wkrch  i«  accerdiog  t«  ft>e  T*1e. 

M 
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tt>  DECIMAL  FRACTIONS. 

DECIMAL  FRACTIONS. 

A  DECIMAL  FRACTION  \^  a  fraction  whose  denoniinator* i* 
a  unit  with  bo  many  c\phers  anneied  as  the  numerator  has  places 
df  figures. 

A*  ttie  denominatcr  of  a  decimal  fraction  19  always  10,  or  100. 
or  1000,  kc.  Ihf  denominators  need  not  be  expre?^ed :  For  the 
numerator  only  may  be  ma<le  to  express  the  true  value  :  For  thi» 
purpose  it  is  only  required  to  wriie  the  numerator  with  a  point 
before  it  at  the  Irft  b;md,  to  distinguish  it  from  a  whole  number, 
^fhen  it  consists  of  so  many  figures  as  ifie  denominator  has  ry- 
J^hers  annexed  to  unitr,  or  1 :  So  -^%  is  written  -5;  ^^^^  -33  ;  ^y/^ 
•735,  &c.  "  - 

The  point  prefixed  r<  called  the  Separatrxx,  ^ 

But  h  the  numerator  ha;^  not  so  many  place?  as  the  denominator 
has  cyphers,  put  so  many  cyphers  before  it,  viz.  at  the  left  hand, 
as.  will  make  up  Ihe  defect ;  so  write  yjy  thus,  05  ;  amJ  y/^u^  thus, 
•006,  kc.  Thus  do  these  fractions  receive  the  form  of  whole 
numbers. 

We  may  consider  unity  as  a  fixed  point,  from  whence  whole  num- 
bers proceed  infinitely  increasing  toward  the  left  hand,  and  deci- 
mals infinitely  decreasing  toward  the  right  hand  to  0,  as  in  the 
following 

Table.* 

r  r  *      ' 

w   J-  fluO-        -^  ^ 
T*    m  _    *r    *? 


m    ti 


r2  ^  5  -  t:  D^  D- 

C     S     »*.»*'*     C     ^^  Qri  ^*     K     .it,     ,«  "*•     c     O 

ir:::^-^:^  ="=  •>  »^-t5  ^  -^  -^  S  iziB 

O  X.  ii  '^^  >^.  ^  S  c-  t:)  r-  X  r-  X  O  S  X  O 
9  8,  765432:J-2  345t>789 


•  It  will  be  Tcry  appnrcnt  to  tlic  learnt-r  from  the  nature  of  dccintals,  and 
what  has  been  said  of  Federal  Moiiry^x\\^t  this  money  is  purely  dceimal  ;  and, 
the  dollar  being  the  moucy  unit,  the  lower  denominations  arc  plainly  so  many 
dedmal  parts  of  a  doUar  ;  thus  9  dollirs  and  8  dimes  arc  expressed  9-8  ^9,*^ 
doll.^^ia  dolbrs,  4  dimes,  and  7  cents  thus,  i«-47=i2  AJ  doll. — 20  dollars,  ^ 
dimes,  4  ccntD  and  5  mills,  thus  20345-  20  0.0  doll. — ico dollars  and  9  mills, 
thus  100009  100  •?.  doll,  and  50  dollars,  5  cents,  thas  5005 -50  j-4_  doll. 
wherefore,  it  is,  in  all  4;c5ptcts,  added,  subtracted,  multiplied  and  divided,  the 
same  as  decimals  ;  and,  of  all  coin»,  it  is  the  most  simple.  * 

It  may  atso  be  obst  rvid  that  thesnm  exhibits  the  particular  number  of  each 
different  piece  of  money  contained  in  it,  v\z.  455997  mills— 45599.7.  cents ■=: 

£,  D.  d.  e.  n». 
45J9.y-  dimes  rr  455.5^-  do)Urs  =  45,VoVo"^^"  ~  ^    5  5  9  9  7-    ' 

Also, the  names  of  tl'C  coins,  less ihan  a  dollar,  arc  significant^  their  valucf. 
For  the  «///,  which  sunds  in  the  3d  place  at  the  right  band  of  the  scparatiir 
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DECIMAL  FRACnONS.  ^l 

From  this  (able  it  is  e?iJcot«  that  in  decimals,  as  well  at  in  whole 
numbers,  ^ach  figurfi  takes  it^  value  by  itd  distaoce  from  Qoir*; 
jilace  :  If  it  be  in  the  first  place  after  units  ^)r  the  eepar^ing 
point)  it  signifies  tenths;  if  in  the  second,  biindre<lths,  &c.  decreas- 
ing in  each  ptace  in  a  tenfold  proportion. 

Every  single  figure  expressing  a  decimal,  has  for  its  deoamjntk- 
tor  a  unit  ur  1,  with  so  aiany  cyphers  as  il$(  place  is  distant  from 
unit's  place  :  Thus  2  in  the  decimal  part  of  the  table  =  j^  ;  3  = 
i"^T  J  ^  ^^  TwffiF^  ^9'  And  if  a  decimal  be  expressed  by  several 
tigures,  the  denominator  is  I,  with  so  many  cyphers  a.^  the  lovrest 
figure  is  distant  from  unit's  place.     So  '357  signifies  yVsV,  and  0053 

Cyphers,  placed  at  the  right  hand  of  a  de(;imal  fraction,  do*  npt 
alter  its  yalu<e,  since  every  significant  figure  continues  to  possess 
the  same  place:  So  '5,  -50,  and. -5QQ,  are  all  of  the  same  value, 
and  each  ==  /^;=t,^^j=/.<uij=j. 

But  cyphers,  placed  at  the  left  hand  of  a  decimal,  do  alter  \{$ 
value,  every  cypher  depres^ng  it  to  ^^  of  the  value  it  had  before, 
by  removing  every  significant  fignre  one  place  further  from' the 
place  of  units.     So  5,  -05,  005,  all  express  difijcrcnt  decimals,  viz. 

IJence  may  be  observed  the  contrary  effects  of  cyphers  being 
annexed  to  whole  numbers,  and  decimals. 

It  is  likewise  evident  from  the  table,  that  since  the  places  of  de- 
cimals decrease  in  a  tenfold  proportion  from  units  downwards,  so 
they  consequently  increase  in  a  tenfold  proportion  from  the  right 
hand  toward  the  lefl,  as  the  places  of  whole  numbers  do :  For,  ten 
hundredth  parts  make  one  t^oth,  ten  tenths  make  1  ;  ten  unit«, 
ten;  ten  tens,  one  hundred,  &c.  viz.  t'iV~tV»  iS=^»  ^^^  1x10^ 
10,  which  pr<>yes  that  decimals  are  subject  to  the  same  law  of  No- 
tation, and  Consequently  of  operation,  as  whole  nqmbers  are. 

Decimai  fractions  of  uiiequal  denominators  are  reduced  to  one 
common  denominator,  when  there  are  annexed  to  the  right  hand 
of  those,  which  have  fcwer  place!*,  so  many  cyphers,  as  make  them 
equal  in  (daces  with  that  which  has  the  most.  So  these  decimal-', 
•5,  -06,  *455,  n»ay  he  reduced  to  the  decimals,  '500^  -060,  and  '456, 
which  have,  all,  1000  fi)r  their  denominator. 

Of  Decimals,  that  is  the  greatest,  whose  highest  figure  i*  great- 
est, whether  they  consist  of  an  equal  or  unequal  number  of  places  : 
ITius,  ;5  is  greater  than,  -459,  for  if  it  be  reduced  to  the  saqie  de- 
nominator with  '459,  it  will  be   500, 

or  plicc  of  thousandths,  is  contracted  from  miile  the  Latin  for  thftnaud :  Cent, 
which  occupic*  the  second  place,  or  place  of  hundredths,  is  an  abbreviiticn 
of  cenittm^  the  Latin  for  bundrtd:  And  <//inr<',  which  is  in  the  fir|t  place  or  place  of 
tcnth9,ia  derived  from  dhme^  the  French  for  Untb. 

Such  being  the  naf ure  of  Federal  Money,  its  operations  can  in  no  other  way  lie 
fio  well  understood  as  in  obtainioj^  a  good  knowkdgc  of  decimals,  and  applying 
chcir  sevcrit  rules  to  the  various  cases  4>f  moacy  matters. 

In  sums  of  Federal  Money,  it  is  customary  to  read  it  in  dolUrs,  cents  and 
miJU.    Thu>  jlic  <ibovc  example  is  read  455  dolls.  99  cents  and  7  nilHi. 
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9^  DECIMAL  FRACTIONS. 

A  mixed  number,  viz.  a  whole  oambery  with  a  decimal  amieied, 
is  equal  td  an  improper  fraction,  whose  iHimterator  is  all  the  figures 
of  the  mixad  number,  taken  as  one  %v hole  number,  and  the  denom* 
inator,  that  of  the  decimal  part.  So  46-309  is  equal  to  V^V?^*  ^^ 
is  evident  from  the  method  given  to  reduce  a  ipized  number  to  an 
improper  fractiop : 

Thus,  46xl0004-309=VJ\f^  as  above. 

ADDITION  OF  DECIMJILS. 

1.  Place  the  numbers,  whether  mixed,  or  pure  decimals,  under 
each  other,  according  to  the  value  of  their  places. 

2.  Find  their  sum  as  in  whole  numbers,  and  point  off  so  many 
places  for  decimajs,  as  are  equal  to  the  greatest  number  of  deci- 
mal places  in  any  of  the  given  numbers.  , 

Examples. 

1.  Find  the  sum  of  19  073+2-3597+223+-0197681+347C  1-r 
12-358. 

19073 
«-3597 
223- 

•0197581 
3478  1 
12-358 


3734.9104581  the  sum. 


2.  Required  the  sum  of  429+21-37+355-003+1  07+1  7  ? 

Xd«.  808-148. 

3.  Reqmred  the  sum  of  5-3+1 1-973+49+-9+1 -7314+34  3? 

Ans.  103-2044. 
'.  4.  Required  the  sum  of  973+19+1-75+93-7164+  9501  ? 

Ans.  1088.'U66. 

SUBTRjlCTION  OF  DECIMALS. 

Rule. 

Place  the  numbers  according  to  their  value  ;  then  subtract  as  iu 
whole  numbers,  and  point  off  the  decimals  as  in  Addition. 

Examples. 

1.  Find  the  difference  of  1793- 13  anrl  817  C5693? 
From  1793- 13 
Take    817  05C93 


Hemainder    976-C7307 

2.  From  17J195  take  l2o-9l7C.  Arts.  45  2774. 

,\  From  ei9-1384  take  19501.  Ans.  23-2284. 

1.  From  ICO  lake  2'15-C075.  An3.  234-9S^§. 
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DECIMAL  FRACTIONS.,  tt 

MULTitLlCATION  OF  DECIMALS. 
]         CASE  I. 

'  Rule. 

1.  Whether  they  b«  mixed  numbers,  or  pure  dedimals,  place  tb* 
factors  and  multiply  them  as  in  whole  Qombers. 

2.^  Point  off  so  many  figures  from  the  product  as  there  are  deci- 
mal places  in  both  thi  (actors  ;  and  if  there  be  not  to  many  places 
iu  the  product,  suppit  the  defect  by  prefixing  cyphers. 

The  reason  for  poSiting  off  the  figures  ibr  decimals,  is  evident 
from  substitufiog  the  equivalent  vulgar  fractions,  as  in  the  tbllow- 
<Qg  exai|iple«  Or,  llie  reason  of  the  rule  for  pointing  off  the  fig- 
ures for  decimals,  Is  evident  from  the  notation  of  decimals.  Thus 
•5X'5='26  ;  for  •Sxl?^ -5,  or  once  five  tenths.  But,  as  the  multi- 
plier is  less  than  unitjr,  or  tenths,  multiplying  is  only  taking  tenths 
of  tenths,  and  so  ma^iy  tenths  of  tenths  are  evidently  so  many  hun- 
dredths. So  also,  tenths  ofhundredths  irtuld  be  thousandths  ;  hun- 
dredths of  hundredths,  would  be  ten  thousandths,  and  so  on* 

Examples. 

1.  Multiply  02345  2345 

by  -00163  •02345= 

100000 

7036  163 

14070  .00163=3 


2345  lOOOOe 

389235 


•0000382235  the  prodtfCt,=. 


10000000000 
St.  Multiply  25-138  by  1217.  Ang.  30714646. 

3.  Multiply  '3759  by  -945.  Ans.  •3552255* 

4.  Multiply  -84179  by  -0385.  Ans.  -032408915. 

To  multiply  by  10,  100,  1000,  he.  remove  the  separating  point 
#0  many  places  to  the  right  hand,  as  the  multiplier  has  cyphers. 

(10     )  (3  45 

So  -345  fifultiplied  by  <  100    >  makes  7  34*5 
(1000  J  (345  ' 

For  -345X10  is  3^450,  &C. 


CASE  IL 

To  contract  the  operaiio^^  so  as  to  retain  so  many  dedmcU  places  (n 
the  Product  as  may  be  thou^  necessary. 

Rule. 

1.  Write  the  unit's  place  of  the  multiplier  under  that  figure  of 
the  multiplicand,  whose  place  you  would  reserve  in  the  product ; 
and  dispone  of  the  rest  of  the  figures  in  a  contrary  order  to  what 
they  are  nsually  placed  in. 

2.  In  maUiplying,  reject  all  the  figures  nbich  are  on  the  right 
hand  of  the  multiplying  digits  and  ^et  down  the  products,  60  tnat 
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<#4  DECIMAL  FaACXrONS. 

their  right  hand  figures  may  fall  in  a  straigblt  line  below  each  ether  ; 
observing  lo  increase  (he  Gni  5gure  ofeve^^y  line  with  what  would 
arise  by  carrying  1  from  6  to  16,  2  from  15  to  26, 3  frona  26  to  35, 
&c.  from  the  preceding  figure?,  when  you  begin  to  murtiply,  and 
the  sum  wilt  be  the  product  required. 

Examples. 

1.  ft  is  required  to  rouUiply  5G-7534916  Iby  6-376p28,  and  to  re- 
tain only  live  places  of  decimals  in  tjie  product. 

Contracted  way.  Common  way. 

56-75349l£;  66-7634916 

029673  6  6  376928 


2837674G  .  .  ,45 

1702605  ...  .113 


397271  ....  •  5107814244 


04052 .           34062 

6108 397274 

113 .    1702604 

45 28376746 


10279328 
5069832 


0949G 
4412 
748 
80 


305I6943  ^05-16943|80ei304C 

By  the  operation  in  the  common  tuay^  it  is  evident  that  all  the 
ligures  which  are  cut  off  at  the  right  hand,  b^  the  perpendicular 
line,  are  wholly  omitted  in  the  coniracted  tifaii,  aiid  the  last  product 
here  is  the  first  th^re  ;  consequently  the  reason  uf  placing  the 
multiplier  in  a  reverse  order,  must  appear  ?ery  plain. 

DlVm0^f  OF  DECIMALS. 

Rule.* 

1.  The  places  of  decimal  parU  in  the  divisor  and  quoliept  couiit- 
pf\  together,  must  always  be  equal  to  those  in  the  dividend  ;  there- 
Tore,  dK'ide  as  in  whole  numbers,  and,  from  the  right  hand  of  the   ^^ 
qtiotient,  point  off  so  many  places  for  decimals,  as  the  decimal  plu- 
ces  in  the  dividend  exceed  tho*e  in  the  divisor. 

2.  !f  the  pUces  of  the  quoiipnt  be  not  so  many  as  the  rule  re- 
quires, supply  the  defect  Uy  prefixing  cyphers  to  the  left  hand. 

3.  If  at  any  time  there  be  a  remainder,  or  the  decimal  places  in 
the  (liviHtor  be  more  than  lhoj*e  in  the  dividend,  cyphers  may  be 
*nnejted  to  the  dividend,  or  to  triie  remainder,  and  the  quoiient 
earned  yn  to  any  degree  of  exactness. 

*  The  reason  of  pointing  off  <o  many  decimal  place*  in  the  quotlcntr  as 
;aoj.c  in  the  dividend  exceed  those  in  the  divisor,  will  easily  appear,  for,  *incc 
ihc  namber  of  decimal  places  in  the  dividend  is  cqusl  to  those  in  the  clivljior 
iwd  quotient  taken  together,  by  the  nature  of  miihiplieation  :  It  therefore  fol- 
,iwi  t^c  thc'fjuolientcoatainj  so  mmy  as  the  dividend  cip^eds  the  divisor. 
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DECIMAL  FRACTIONS.  » 

Examples. 
1.  2. 

219)n7841O75(-00O538087,  &c.  -571 9)38  •0000(10«- 178,  ic- 

1095  In  ExaDiple  l^t,  the  di?i-  3719 

— —  SOT  ha^iog  no  decitDd^the  — — 

834  qaotient  must  have  so  roa-      tJlOO 

G57  ny  as  there  are  in  ihe  divi-       7438 

"         dend.     In  Example  2,  the       — — 

1771         dividend   being  an  inlcg#»r         6620 
, ''   1752         most  have  at  least  so  many        3719 
'     cyphers  annexed   as  there         — 
1907     are  decimals  in  the  divisor,         29010 
1752     and  so  far  the  qnolient  will         2603^^     ^ 
-— —     he  tvbole  nnmbers,  then  an-         ■■■- 
1555  neiing  more  cyphers,  the  29770 

1533  remaining    figures    in    the  29752 

quotient  will  be  decimaU,  — 

22  according  to  the  RuIp.  13 

3d.  133>5737(43-1353+  r4th.)     23-7)05321  (2756-164 

5tb.  172)918  217(12753+  (filh.)  25- 17)3150293(1253+ 

7lh.  '317)29-417(92+  (8ih.)  37-9)-0059374(     156+ 

9th.   •375)- 173940375(463862+ 

Having  a  mxdtiplUr^  tojind  a  divisor  tchicJi  shall  give  a  quotient  equal 
to  the  product  by  tlmt  multiplitr. 

Rule. 
Divide  unity  by  the  giveir  multiplier,  and  the  quotient  will  he 
the  divisor  sought. 

What  divisor  is  that,  by  which  dividing  6357,  shall  give  a  quo- 
tient equal  to  the  product  of  the  same  number  multiplied  by  250  ? 
250)l-000(004  the  Answer.     And  -004)5357  000(1339250. 

Proof.     5357x250=1339250. 

JIaxing  a  divisor  f  to  find  a  muUipUer  which  shall  give  4i  product  eqvul 
to  the  quotient  by  that  divisor. 

RtTLE. 

Divide  uhity  by  the  given  divi?or,  and  the  quotient  will  be  the 
multiplier  sought. 

What  multiplier  is  that,  by  which  multiplying  5357,  shall  give  a 
product  equal  to  the  quotient  of  the  same  number  divided  by  004  ? 

Ans.  250. 

CASE  II. 

To  contract  Division ^  tohen  there  are  wany  decimals  in  ihe  dividend.^ 

and  ihe  divisor  is  large. 

Rule. 
I.  Whatever  plac^  of  the  dividend  corresponds  with  the  unites 

f  ThcXolIowing  questions  arc  left  unpulntcd  in  the  quotient  »  clcrcis€  the 
harocr. 
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^  DECIMAL  FRACTfoxNS. 

place  of  (he  divisor,  at  the  first  step  of  the  division,  the  same  place 
tnu^t  the  first  figure  of  the  quotient  have. 

^,  In  dividing  reject  the  last  right  hand  figure  of  the  divisor,  at 
every  step,  (instead  of  hringing  down  a  figure,  as  i*  common,)  and 
make  the  last  remainder  the  dividend  for  th^  new  divisor  at  every 
step :  Thus  continue  the  division  until  the  divisor  shall  be  ex- 
hausted. 


?9-6878)4-6789837568(  0469931  ^notient. 
3-982712 


99*567)696271  Here,  the  unit's  place  of  the  divisor 

&97402  in  the  first  step  falls  under  7  in  the  place 

■■  of  hundredths  in  the  dividend,  (here- 

ft9-56)  98869  .   fore,  I.  put  4,  the  first  quotient  figure, 

89604  in  the  place  of  hundredths,  by  prefixing 

* a  cypher. 

:>9*r))  9265  1  have  set  down  every  divisor,  to  ex-. 

8955  plain  the  work  ;  but  you  need  only  put 

'  a  dash  over  every  figure  rejected,  as 

00)  310  you  proceed,  to  show  it  is  omitted. 
297 

9)   13  * 

Heroaioder    4 
WKeo  decimals  or  whole  nom< 
hers  are  to  be  divided  by  10,  100,  ExAiiiLE^. 

1000,  &C.  (viz.  unity  with  cyphers)  10\  bo  ^ 

it  is  performed  by  removing  the        100 f^  1.^.. 
separatrix^inthe  dividend,  so  ma-      1000  £;g  \ 
ny  places  toward  the  left  hand  as    10000}  O  ( 
there  arc  cyphers  in  the  divisor. 

REDUCTION  OF  DECIMALS, 

CASE  I. 

To  reduce  a  Uulgar  faction  to  its  equivaletU  Decimal. 

Divide  the  numerator  by  the  denominator,  as  in  division  of  do- 
rimalf>,  and  the  qtiqtient  will  be  the  decimal  .required :— Or,  sa 
many  cyphers  as  you  annex' to  the  given  numerator,  so  many  pla- 

*  By  annexing  one,  two,  three,  Ac.  cyphers  to  the  numerator,  the  value  of  the 
fraction  i«  iocreafed  ten,  a  hundnd,  &c.  times.  After  dividing,  the  quotient 
will  of  conrfe,  be  tea,'a  hundred^  Ac.  times  too  much  :  the  quotient  muft  chere- 
I'ore  be  divided  by  ten,  a  hundred,  &c.  to  give  the  true  quotient  or  fra<^on.  In 
the  firft  eiampie,  f ,  if  m«dc  » y  •  ar=  »^.« ,  Which  divided  by  1000,  i»  y\%^~ 

•;?,Sandisi1ic  nfft.  .  v 

> 
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DECIMAL  FRACTIONS.  9T 

cesm^t  b^  pbmted  off  in  the  quotient,  and  if  there  be  not  so  manj 
places  of  figures  in  the  quotient,  the  deficiency  roost  be  supplied 
by  prefixing  so  many  cyphers  before  the  quotient  figures. 

K  Reduce  i  to  a  decimal.  8)1.000. 

•125  Ans. 
?•  Reduce  f ,  f  and  |  to  decfmals.    Answers,  -375>  636,  *666+. 
3.  Reduce  ^,  ^  |,  ^,  |,  |  and  I  to  decim^lfl. 

Answers,  *25,  -5,  76,  -333+,  -8,  '833+,  -876. 
t.  Reduce  ^,  ||,  ^y^,  and  ^  to  decimals. 

Answers,  »263+,  -692+,  -026,  •ae. 
&.  Reduce  ^j,  ^^^  ^bd  j^j  to  decimals. 

Answers,  0186+,  -00797+,  •00266+. 

CASE  If. 

To  reduct  numbeh  of  iifferint  denotninatumM^  ob  rf  Mmtffy  Weighi 
and  Afsoturt ,  to  their  equivalent  decimal  valves* 

Rule.* 

I.  Write  the  given  numbers  perpendicularly  nndereach  other, 
hr  <fividends ;  proceeding  orderly  from  the  least  to  the  greatest* 

If.  Opposite  to  each  dividend,  on  the  led  band,  place  such  a 
number,  (or  a  divisor,  as  will  bring  it  to  the  next  superiour  denom- 
toattOD,  and  draw  a  line  perpendicularly  between  them. 

III.  Begin  with  the  highest,  and  write  the  quotient  of  each  di- 
visioB  as  decimal  parts  on  the  right  hand  of  the  dividend  next  be« 
low  it,  and  so  on,  until  they  are  all  used,  and  the  last  qdottent  will 
be  the  deciouil  sought. 

Examples. 

1.  Reduce  17s.  8fd.  to  the  decimal  of  a  pound. 
3» 


12 

20 


8-76 


17-729166,  &c* 


'886458,  &c.  the  decimal  req«ir6d« 
Here,  in  dividing  3  by  4, 1  suppose  i  cyphers  to  be  annexed  to 
the  3,  which  make  it  3-00,  and  •75  is  the  quotient,  which  I  write 
against  8  in  the  next  line ;  this  quotient,  viz.  8*75  ^ing  pence  and 
decimal  parts  of  a  penny,  I  divide  them  by  12,  which  brings  them 
to  shillings  and  decimal  parts,  1  therefore  divide  by  1^,  and,  there 
b^tng  00  whole  number,  the  quotient  is  decimal  parts  of  a  pound. 

*  The  rtMon  of  the  role  may  be  et'phoAcd  from  the  first  etample :  That, 
three  faithings  are)  of  a  penny,  which,  reduced  to  a  dcdauil,  i«,*75 ^  cosic 
taently,  SJd.  may  be  exprcs«cd,S*7^d.  but  8-75  >•  fjf  ®^  *  P""^  ^  T^Vy  ^ 
a  thilUnff,  which  reduced  to  a  decimal,  it,  •7ipi66».+  In  like  maaneTi 
ir7»9iw.+  are  y/^^^t.  =  ^}j||| jX  =  •8S6#f«4-a»hy  the  rof*. 

N 
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98  DECIMAL  FRACTIONS. 

2.  Reduce  1,  2,  S,  4,  and  so  od  to  19  shilliogs,  to  deciinaVB. 
Shilltogs.     12345(}789       10 
Answers. -05,       -1,     '16,      -2,     -25,      '3,     -36,      '4,    -45,     '5, 
ShiUiogs.      11        12        13        14        15        16        17        18        19 
Answers.    -56,        -6,      -66,       -7,      -75,       -8,      -86,       -9,     -96. 

Here,  when  the  shHKngs  are  ei'en,  half  the  number,  with  a  point 
prefiied,  is  tbeir  decimal  expression  ;  but  if  the  number  be  odd, 
annex  a  cypbter  to  the  shillings,  and  then  balving  tfaeni,  yo«  will 
have  tbeir  decimal  expression, 

3.  ^Reduce  1,  2,  3»  and  so  on  to  11  pence,  to  the  decimals  of  a 
shilling. 

Pence.  1               2              3            4              6              6 

Answers.  -083+,     -166,           -26,       •3334-,     -416+,         -6, 

Peoce.  7                  8                 9                10                 11 

Answers.  -683+,         ^666+,        -75,           •833-f-,         *916+, 

4.  Reduce  1,  2,  3^  &c.  to  U  pence,  to  the  decimals  of  a  pound. 
Pence.  12              3              4              6 
Answers.  -00416+,     -0083+,     -0125,       -01666+,     -0208+, 
Petice.  6             7             3             9             10             11 
Answers.  "026,  -02916+,  -0333+,  •D375,    0416+ ,  -04583+. 

6.  Reduce  1,  2  and  3  Ikrthings  to  the  dvcimals  of  ai  penny. 

lqr.=-26dk  2qr.=i-6d.  and  3qr  =i'75d.  Answers. 
'  6.  Redoce  1,  2  and  3  fartbinga  to  the  decimals  of  a  shilling. 
Answers.  Iqr.** -02083+8.  2qr8.=K=-04166+8.  Sqrs. =-06268. 

7.  Reduce  1,  2  and  3  farthings  to  the  decimals  of  a  pound. 
Ans.  Iqr.w0010416+ je.  2qrs.=B-002083+ JE.  3qr8.5?s-003126£. 

8.  Reduce  138.  6^  to  tbe  decimal  of  a  pound  Ans.  -6729+. 
.  9.  Reduce  7Cwl.  3qrs.  171b.  lOoz.  12dr.  to  tbe  decimal  of  a  ton. 

Ans. '395.38+'. 

10.  Reduce  lOoz.  13pwt.  9gr.  to  the  decimal  of  a  pound  Troy^^ 

Ans.  -8890625. 

11.  Reduce  3qrs.  3n.  to  (he  decimal  of  a  yard.     Ans.  *9375. 

12.  Reduce  5fur.  12po.  to  the  decimal  of  a  mile.    Ans.  *6625w 

13.  Reduce  55m.  378ec»  to  the  decimal  of  a  day. 

Ans-  -03862+. 

CASE  III. 

To  find  Hie  dtcimal  ef  any  number  of  shillingtt  pence  and  farthings, 
by  inspection, 

RuLK.t 
I.  Write  half  the  greatest  eveu  number  of  shillings  for  the  first 
decimal  figure. 

*  The  answers  to  this  question  are  the  tame  as  the  decimal  parts  of  i  foot. 

t  *The  iDveotion  of  the  rule  is  as  follows :  A»  shillings  are  so  many  toths  of 
a  poiuid,  half  of  them  must  be  so  maaj  tentkii  and  consequently  t«lEe  tbe 
flace  of  teotha  ift  the  decixaals  i  but  when  they  are  odd,  their  h»lf  will  alway* 
consist  of  two  ^gares,  the  first  of  which  will  be  half  the  eyen  number,  next 
less,  and  the  second  a  5 :  A^aio,  farthings  are  so  many  96oth8  of  a  pound, an4 
had  it  happened  that  looo, instead  ef  960,  had  made  a  poand|it  is  phiiu  any 
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II.  Let  the  farthings  in  the  given  pence  and  farltnogi  ponesa  the 
secpnd  and  third  placee :  obserf ing  to  iocreafe  the  $econd  place 
or  place  of  hundredths,  by  5  if  the  shillings  be  odd»  and  the  third 
place  by  1,  ivhen  the  farthings  exceed  12,  and  by  2  when  they  ex- 
ceed 36. 

Examples. 
K  Find  the  decimal  of  138.  9|d.  by  inspection. 
•6  . .  =J  of  12s. 
5    for  the  odd  shilling. 
39  3=the  farthings  ii 
Add  2  for  the  excess  of 

•691  =s  decimal  reqoii 
2,  Find,  by  inspection,  the  decima  )8.  3id.  and 

ITs.  afd.  id  £-886. 

4.  Value  the  following  sums,  by  ii  theif  total, 

viz.  15s.  3d,+8s.  ll^d.+  lOs.  6Jd.+  I. 

the  total. 

CASE.  IV. 

To'Jind  ihi  talm  of  any  given  decimal  in  the  t^rms  of  the  integer. 

Rule, 

I.  Multiply  the  decimal  by  the  nomber  of  parts  in  the  next  less 
deoomination,  and  cat  oflf  so  many  places  for  a  remainder,  to  the 
light  hand,  as  there  are  places  in  the  given  decimal. 

II.  Multiply  the  remainder  by^the  neKt  inferiout  denomination^ 
aad  cat  off  a  remainder  as  before. 

III.  Proceed  in  this  manner  tbrongh  all  the  parts  of  the  integer, 
9nd  the  several  denominations,  standing  on  the  left  band,  make  the 
answer.  This  case  is  the  reverse  of  Case  II.  and  the  reason  of 
the  rule  is  hence  obvious* 

Examples. 
].  Find  the  value  of  '73968  of  a  pound*  ^ 

20 


14-79360 
12 


2*09280  Ans.  14s.  9id. 

number  of  farthing  would  have  made  fo  many  thousandths,  and  might  have 
taken  their  place  in  the  decimal  accordingly.  But  960  increased  by  J^  part, 
of  itself,  is— 1000,  consequently  any  number  of  farthings,  increased  by  their 
I-  part,  will  be  an  exact  decimal  expression  for  them :  Whence,  if  the  number 
of  farthings  be  more  than  xz,  ^7  part  is  greater  than  Iqr.  and,  therefore  x  must 
be  added ;  and  when  the  number  of  farthings  is  more  than  36,  ^^  part  is 
^ater  than  t^cit,  for  which  a  most  be  added. 
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2.  What  18  the  value  of  -679  of  a  sbilliog  ? .  Ans.  8]48d. 

3.  What  is  the  value  o(  •9999je?         A^s  19s.  llJdA  or  £1. 

4.  W*at  is  the  ^alue  of  -617  of  a  Cwt  ? 

Ans.  2qr8.  131b.  loz.  lO^r. 

5.  What  is  the  valae  of  -8593  of  a  lb.  Troy  ? 

Ads.  lOoz.  6pwt.  ^r. 

6.  What  is  the  value  of '397  of  a  yard?       Aos.  Iqr.  2-362f». 

7.  What  is  the  value  of  '8469  of  a  degree  ? 

Aos.  58m.  6fur.  35po.  OfL  llin. 

8.  What  is  the  value  of  *569  of  a  year  ? 

Aos.  207da.  'l6bo.  26m.  248ec. 

9.  What  19  the  value  of  *713  of  a  day?    Ans.  17h.  6m.  438ec. 

CASE  V. 

To  find  the  valt^^  of  any  decimal  of  a  pound  by  inspection* 

RlTLE.* 

Double  the  fir«t  figure,  px  place  af  tenths,  for  shillings,  and  if 
the  second  figure  he  5,  or  more  than  5,  reckon  another  shilling ; 
then,  after  the  6  is  deducted,*  call  the  figures  in  the  second  and 
third  places  bo  many  farthings,  abating  1  when  they  are  above  12, 
and  2  when  ^bove  36,  and  the  result  will  be  the  answer. 
I  JVble.  When  the  Decimal  ha9  but  2  figures,  if  any  thing  remain 
after  the  shillings  are  taken  out«  a  cypher  must  be  annexed  (o  th^ 
right  han^,^  o^r  tuppo^ed  to  be  8o. 

Examples. 

1.  Find  the  value  of  *876£  by  inspection. 

16s.       «  double  of  8. 
Is.       for  the  5  in  the  second  place,  which  is  to  be  taken 
And  6|d.=s:26  farthings  remain  to  be  added.  [out  of  7. 

Deduct  |d.  for  th^  excess  of  12. 

17s.  6{d.  the  Ans. 

2.  Find,  by  inspection,  the  value  of  *49J£. 
88.  -  -  =5  double  of  4. 

Is.  -  -  for  the  5  in  the  place  of  hundredths. 

lOd.  =  40  farthings,  a  0  being  annexed  to  the  remaining  4. 
Ded.        |d.  fi>r  the  excess  of  36. 

9«.  9Ad.  the  Answer.  - 

3.  Find  the  value  of  •097£  by  Inspection.  Aos.  U   ll^d. 

4.  Value  the  following  decimals  bv  Inspection,  and  find  their 
sum,  viz.  •786£  +  •537Je  +  •:916Je  +  •74Je  +  •5£  +  '^o£  + 
•09JS  +  -OOSje.  ,  Ans.  £3  IGs.  6d. 

*  At  this  mk  15  the  reverse  of  the  tule^Case  III.  the  reason  is  appireat  from 
the  demoostratioQ  of  that  rule. 
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.PJGCJIHAL-  FKACTIONS. 


Tftrds. 
90 
80 
70 
60 
50 
40 
30 
20 
10 

9 

8 

7 

6 

5 

4 

3 

S 

1 


Deaiiials. 

•051 136 
•045454 
•039773 
0340^1 
028409 
•022727 
•017045 
011364 
•005682 
.005114 
•004545 
.003977 
003409 
.002841 
.002273 
4)01704 
.001136 
000568 


Feet. 


Decimals. 

•0003787 
0001892 


lAcbet. 
6 
5 
4 
3 

T 


DecimaU. 
0000947 
•000079 
•0000632 
•0000474 
♦0000316 
0000158 


'  TABLE  Vtlir^ 

Liquid  MtAivAfe. 

z  Oal.  the  Tnteger. 

Quarts  the  fame  as 
qrs.  in  Tabli  VL 


1  Piirt. 
3  Giljs. 
2 
1 


•125 
•09375 
•0625 
03125 


TABLE  tX. 

Time. 

1  Tear  the  Integer. 

Months  thefame  as 

Pence  in  Table  II 

Dechnals. 

1-000000 
•821928 
•647945 
•273973 
•246675 
•219178 
•191781 
•164383 
•136986 
109589 


Days. 

365 

300 

200 

100 

90 

80 

70 

60 

50 

40 


I^ys. 

30 
20 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 


Decimals. 

•082192 
054794 
•027397 
•024657 
.  021918 
019178 
•016438 
013698 
•010969 
•008219 
•005479 
•002739 


1  Day  the  Integer, 


Hours. 
23 
22 
21 
20 
19 
18 
17 
16^ 
15 
14 
13 
12 


Decimals. 

•958833 

•91666a 

•875 

■833333 

•791^66 

•75 

•708333 

•666666 

•625 

•683333 

•641666 

•5 


Hours. 
11 
la 

9 

8 

7 

6 

5 

4 

3 

2 

1 


Decimilt. 

458333 
•416666 
•375 
•333333 
•291666 
•25 

•208333 
•166666 
•125 
•083X^3 
•041666 


mintttes. 

30 

20 

10 

9 

8 

7 

6 

5 

4 

3 

1 


Decimals. 

•020833 

•013888 

•006944 

-00625 

•005555 

•004861 

•004166 

003472 

O02777 

•002083 

•001388 

.000694 


General  RrLE. 

To  find  the  Talue  of  goods  in  Federal  Money.— Multiply  th# 
price  and  quantity  together;  poi.it  off  in  the  product,  for  denomi- 
nations lower  than  dollar^,  as  many  places  as  there  are  in  the  giv- 
en price ;  or,  ifthere  he  decimal  places  in  the  quantity  %l»o,  ac- 
cording to  the  role  for  multiptlicalioiv  of  decimals.  This  is  reaUf 
multiplication  of  decimals,  the  dollar  being  considered  the  unit 

Examples. 

1.  Find  the  cost  of  8C3  yards,  at  ^  1,29c.  a  yard. 

823x^l.29c.=^1061.67c.  Ans, 

2.  Fmd  the  value  of  56jrds.  2qr«.  at  ^3.1  Ir.  per  yard. 

66jda.  2qr8.=66-3;  and  56' hx3'M=:p7 5.11c.  6ro.  Ans. 
:*.  What  must  I  pay  for  Cfyds*  at  ^6.50c.  per  yard  ^ 

Ans.  $33.68c.  7ro.  -5. 
4.  Bought  7|Jyd8.  at  34 cents  per  yard:  what  did  I  pay  for  the 
wlwie  ?  Ans.  $2,62\\t. 
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COMPOUND  MULTIPLICATION* 

IS  extremely  useful  in  finding  the  value  of  Good8,  &c.  And  as 
in  CompOQod  Addition,  we  carry  from  the  lowest  denomination  to 
the  next  higher,  so  ^^e  begin  and  carry  in  Cotnpouod  Multiplicatioa : 
One  general  rule  being  to  multiply  the  price  by  the  quantity.  The 
reason  of  the  following  rules  is  obytous. 

CASE  I. 

When  the  quantity  does  not  exceed  12  yards^  pounds^  ifc  :  Set  down 
the  price  of  1,  and  place  the  quantity  underneath  the  least  denomt- 
nation,  for  the  multiplier,  and,  in  multiplying  by  it,  observe  the 
same  rules  for  carrytiig  from  one  denomiiiatioii  to  another  M  in' 
CoropoQiid  Addition. 

IffTROprcTORT  Examples. 


Multiply    15 

by 

1. 

8.   d.     £ 

17     1       25 

2 

2. 

8.      d. 

12     8 

3 

3. 
D.  d.    c. 
8     5     1 

m. 

7 
4 

4. 

J&       8.        d, 

67     18     6i 
5 

Prod.  31 

14     2 

34     0    6 

8 

6. 
D.   c. 

4  n 

6 

6. 
Z     s.      d. 
13     12     11 
7 

31 

7. 

8.      d. 

16     8^ 
8 

E. 

2 

8. 
D.   d  c.  n. 
7     8    9     1 

« 

9. 
£      8.     d. 
4     13     4J 
10 

10. 
£     8.       d. 

8     15     11^ 
11 

• 

11. 
D.    c.     m. 

35     87     5 
12 

12, 

£,       8.        ^. 

14     17      8| 

9 

133     19     2  J 

In  the  last  example,  I  say,  9  times  1  is  9  farthings=2id.  T  set 
down  }  and  carry  2^  saying,  9'  times  8  is  72,  and  2  1  carry  makes 
74  pence, =68.  2d.  I  set  down  2  in  the  pence  and  carry  6  ;  then, 
9  times  7  (the  unit  figure  in  the  shillings)  is  63,  and  6  I  carry  is  69, 

*  Theprodti^  of  a  Biifnber,coBlt(Hag  of  fercral  parts  or  deaoininatiofn,by 
any  iimpic  aambcr  wbatctrer,  will  be  cxpreiTcd  by  taking  the  proJu<%  of  that 
fonple  nmnbcr,  and  each  part  by  itfclf,  as  To  many  diftindt  qoedions :  Thus 
jCSJ  15s.  yd.  muhiplicd  by  5,  will  be  163  75s.  45d.=^(by  taking  the  /hillings 
from  the  pence,  and  the  pounds  from  the  {hitlingS)  and  placing  them  in  the 
fhillings  and  pounds  rerpcaivcly,)  £168  IBs.  Cd.  and  this  will  be  true  when  the 
mnliiplicaiid  is  any  componad  number  whatercr. 
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I  set  down  9  tinder  the  o«it  figure  of  the  shilliogs,  and  carry  G« 
saying,  9  times  1  is  9,  and  6  i  carry  is  15^  then  I  haUe  15,  which 
is  7  and  1  oif^r,  which  I  set  in  the  ten's  place  in  the  shillings,  and 
that,  with  the-d,  makes  19  shillings ;  then  1  carry  the  7  as  pounds : 
Lastly,  9  times  4  is  36,  and  7  I  carry,  are  43  pounds :  I  set  down 
3  aod  carry  4^  saying,  9  times  1  is  9,  and  4  I  carry  makes  13,  which 
I  set  dpwn»  and  the  product  is  £133  19s.  2|d. 

Practical  Questions.  • 

Aofe.  The  facility  of  reckoning  in  the  Federal  Money  compare 
ed  with  jmmds^  shillingSf  &c.  may  be  seen  from  the  examples  in 
this  and  the  following  cases  ;  where  the  same  questions  are  given 
in  both  the  currencies,  as  near  as  can  be,  aroiding  small  fractions. 
In  the  following  examples  in  this  and  the  succeeding  cases,  the 
price  in  pounds,  or  shillings,  &c.  is  in  the  currency  of  New  Jersey,. 
WnnsyWania,  Delaware,  and  Maryland,  where  the  dollar  is  7s.  6d., 
in  the  Imt  example  in  each  case  ;  in  the  last  example  but  one,  the 
price  is  in  the  currency  of  New  York  and  North  Carolina,  where 
the  dollar  is  8s. ;  and  in  the  other  examples,  in  the  currency  of 
New  England,  where  the  dollar  is  6s.  Thus  in  the  3d  example, 
the  price,  9fl.  lOd.  in  the  currency  of  New  York,  &c.  is  equal  to 
122c.  9m. ;  and  in  example  4th,  the  price  13s.  7-^.:=181c.  7m. 

1.  What  will  9  yards  of  cloth  at  j  g|^'  ^  I  per  yard,  come  to  ? 

£0  ds.  4d.    price  of  one  yard,    •B8c.  9m. 
Multif lied  by  9       yards*  9 


2. 


Ans.  £2 
3  yards  at 


8 


^8  -00     1 


3.     6 


9  .  .  .  . 


per 


^       <  £2     6s. 
yard  =  J  J, 


_<  £6 


66c.  8m. 
£2     19s. 

37c.  4m. 
£6  2s.  7id.    I 
35c  3m.  i 


•i 


0    price  of  9  yds. 
15s.    4d.     ' 
I  $2  '550.  6m. 
;  9s.     lOd. 
►  Jl  22c.  9m. 
;  13s.     7id. 
$1  81c.  7m. 

CASE  II. 

When  the  mnltiplier^  that  is^  the  qmantiiyyU  ahcwe  12 :  Yon  most 
multiply  by  two  such  numbers,  as,  when  muUiplieu  together,  will 
produce  the  given  quantity. 

Examples. 

1.  What  will  144  yards  of  cloth  cost  at  \  ^^'^   SJ  ?  per  yard  ? 

£  s.   d. 

0    3    5J  price  of  1  yard. 
MuHiplyby  12 


c.  m. 

•5764 

Or,  -5764 

144 

12 

Produces     2     1     6  price  of  12  yards.    23056 
Multiplied  by         12  23056 

5764 


Answer  £94  18    0  price  pf  144  yards 


69168 
12 

830016 


Ans.  JIB30016 
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Qjaestions.  Antwen. 

^'  "  y«^  •'  j  ii '  Iftm.  \  p"  ^"-J  - !  $?6  y/;.  t. 

«      ^,                  5  9s.     lOd.       /  {  £13  53    6d. 

J.     X7  .  -  .  -^     J  ^^  22^  g^^ ^^33  ^g^  3^ 

-       .  -    .               $  133.     T^d.     \  \  £>^  19*1.  6d 

*•  *   44  ...  -     ^  ^j   g^^  ^^^ ^p^  ^^^  g^ 

CASE  in. 

When  the  quantity  is  such  a  nutaber^  ai  that  no  two  numben  in  the 
table  will  produce  it  exactly  :  'i'hen  multiply  by  two  such  numbers 
as  come  toe  nearest  to  it ;  and  for  the  number  wanting,  multiply 
the  given  price  of  one  yard  by  the  said  number  of  yards  wanting, 
and  add  the  products  together  for  the  answer  ;  but  if  the  product 
of  the  two  numbers  exceed  the  given  quantity,  then  find  the  value 
of  the  overplus,  which  subtract  from  the  last  product,  and  the  re^ 
mainder  will  be  the  answer. 

Examples^ 

1.  What  will  47  yards  of  cloth,  at   I  178.    9d.       I  ^^.  „.,j 
eometo?  \  U2  96c.  8m.  I  P*' y*'^^ 

£   s.  d. 

0  17  9  price  of  1  yard.  {2-958 

Multiplied  by  5  47 

Produces  4    8  9  price  of  5  yards.  20706 

Muiapliedby  9  11832 

Produces  39  18  9  price  of  45  yards.     Ads.  j[139'026 
Add      1  15  6  price  of  2  yards. 

Aos.  £41  14  3  price  of  47  yards. 
NoU.     This  may  be  peHonned  by  first  finding  the  value  of  48 
yards,  from  which  if  you  subtract  the  price  of  1,  the,  remainder 
will  be  the  answer  as  above. 

Questions.  Answers. 

O      7fi  v«rJa   Af  S  ^*-   ^^'        I  «o,  ^.A  ^  S  ^21    Is.  lOJd. 

2.  76  yards,  at  J  ^3^  t^^    J  per  yard  ±=  J  ^^^  3^^  ^^ 


3.  67^ 

4.  i9 


16s.  4d. 
i$2  4c.  ' 
10s.     Od. 
$1  33€f 


1 


£55  28.  6d. 

{137  81c. 

<  £29  lOs.  Od. 

I  $1B  66c  6m. 


CASE.  IV. 

When  the  quantity  ii  any  number  above  the  Multiplication  TabU : 
Multiply  the  price  of  1  yard  by  10,  which  will  pro<tuce  the  price 
of  10  yards:  Thit  product,  multiplied  by  10,  will  give  the  price  of 
100  yards  ;  then,  you  must  multiply  the  price  of  <»ne  hundred  by 
the  number  of  hundreds  in  your  question  ;  (he  price  of  ten,  by  the 
Dumber  of  tens  ;  aed  the  price  of  unity,  or  1,  by  the  number  of 

O 
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units  :  Lagtl/,  add  these  te?eral  prodacta  together,  and  the  «qdi 
Mil  be  the  ansfvet*. 

Examples^ 

1-  What  win  3^^  yards  of  cloth,  at  (  ^s.   7|d.  J  _.  ., 

mount  to?  J  77c.  Im.  1  P^ y*'^' •' 

X  ».  d.  c.  HI. 

0  4  7|  price  of  t  yard.  -771 

— 361> 

10  

693^ 

2  e  i  price  of  fO  ylkrda.  3B55 

!e  2313 

23  2  6  pric6  100  yds.  Ans.  $276-^8tr 

69  7  6  price  of  300  yards. 
5  times  the  price  of  tO  yd8.»ll  1 1  3  price  of  60  yards. 
9  timet  the  price  of  1  yd.=  2  1  7^  price  of    9  yhrds. 

Answer  £83  0  4|  price  of 359  yards. 

1    Af-i              5^«-   ^H^'        <  _  5  £235  OS.  6fd.     ^ 

^.  4/j  .  -  -    ^  ji  g5^  gjnj.  J —  i  ^783  40c.  6Jm. 

.    --^  J  6s.  H)d.  ^  _  <  £149  6s.  Sd. 

4.  o«  -  -  .    <  ^Q  ^2^j^       ^  -  .  -  ^  ^373  33^ 

K    ^cK  S  l^s-  ^-  C  —  <  £717  Ss.  9d,      1^ 

5.  755  -  .  -     ^  ^  50C  \ "~  ^  j[1^12  60c.  J 

CASE  V. 

^  ^<l  the  vtdue  of  6n$  hundred  weight:  As  1*12  is  the  gro»» 
hundred,  so  112  farthings  are  =±=2s.  4d.  and  112  pence  ^9s.  4d. ; 
therefore,  if  the  price  he  farthings,  er  not  more  than  3d.  mnltiply 
21.  4d.  i^y- th^  fiirthings  in  the  price  of  1  lb.  or^  if  the  price  he 
pfnce,  multiply  98.  4d.  by  the  pence  in  the  price  oft  lh«  and  itt 
either  case,  the  product  will  be  the  answer. 

Examples. 

1.  What  will  1  Cwt.  of  chalk  come  to  ^t  K^^  |  per  pound? 

112  farthings  =  024  price  of  I  Cwt.  at  i^  per  lb.   ,       -021 
l|d.  ^  6  farthings  in  the  price.  112 

Answer  £0  14    0  price  of  1  Cwt.  at  1|  per  lb.  42^ 

— — --  21 

21 

•  _ 

Ans.  2-362 
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2.  1  Cwt.  of  tfD  at  2^d.  pertt.  ?  «  4  price  of  1  Cwt. »t  Jd. per  lb. 

•09 1 25  9  ^artbiogs  ia  tbe  price  of  1  lb. 

lU  *-— 

-r--T  Am.  £1  1  0  price  ef  1  Cvrt.  at  2^  par  lb. 

625D  — r 
3125 
3125 

>■  ■,  T 
Am.  13-50000 

C     7<l       ^         s.  d. 

3.  I  Cirt.  of  lead  at  J  q  J  ««  >  tb.  ?  9  4  pr.  of  iCwt.  at  Id.  per  lb. 

<5fc.uiD,  )  7  pence  in  the  price  of  lib. 

£S  5  4pr.oflCwtat7d.perlb- 

Aw.  g  10-976. 

Qiaeatioos.  Aoswen. 

}.*  1  Cirt.  of  copper  at  Ojd.  per  lb.  »£0  7t. 
r       1  ^    3d.    >  _^ «    _  $  £1  88. 

^1  ^  4id.  ^  ^  £2  28. 

^-     * ^5^    $    '  ■  "  •    J*5  60c. 

CASE  VI. 

To  find  the  value  of  a  hundred  weighty  when  Ihe  price  ofWh.  %$ 
any  number  qf  pounas  cmd  shillings ;  or  shillings,  pence  and  far- 
things :  Moltiply  the  price  of  1  tb.  by  7,  its  prodact  by  8,  and  this 
product  by  2 ;  which  laat  product  will  be  the  an«wer  required : 
hv ^ 


7X8X2=»112. 

Examples. 

lb. 

£.  a.  d.  '  •'        D. 

0    5  7i  price  of  1  lb.  -9375 

7  112 


?.  What  will  1  cwt.  of  tobacco  cost  at  J^^  "J*^  J  per  1 


1  19  4i  price  of  7  lb.  18759 

8  9375 


15  15  0  price  of  56  lb.'  or  |  cwt. 


9375 


2  1 105-  A  AS. 


Ads.  £31  10  0  price  of  n21b.  or  1  cwt. 

QjuestioDs.  Answers. 

^      ,  C  9s.    6(1.  7  C        £63  48.       1 

•*•     ^  "  '\$i  681c  J    -  -  -  -    i    p^^  3^c.    i 
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A  1  r«#  ^t  5  ^68-  'H''-  I  «^.  Ik  -.  S  ^94  IPs.  4d.  2 
4.  lCwta(J.2  82c.6m  JP^'^*'-=i,pi6  6lc.2.n.J 
j>    ,  5    13«.  4il.      I  _  5  ^74   13s.  4tl     7 

''•'''•  i  gl  77Jc.  S  '  *  "  ""l^lSe  66|c.  5 
g    -  J   22«.  6d.-    2  _5£126  Os.  Od    7 

i     j!3  00c.    $    "  '  •  ^  1;J336  00c.         $ 

Practical  Questions  in  Weights  and  Measures. 

1.  What  19  the  weiglit  of  4  hogsheads  of  sugar,  each  weighing 
7cwt.  3qr8.  191b.  ^  ,  Ans.  31cwl.  Sqrs.  20lb. 

2.  What  is  the  weight  of  6  chests  of  tea,  each  weighing  3cwt. 
Sqrs.  91b.  ?  Ans.  21cwt.  Iqr.  261b. 

3.  If  I  am  possessed  of  1^  dozen  of  silver  spoons,  each  weigh- 
ing 3oz.  6pwt. — 2  dozen  of  tea  vpoons,  each  weighing  15pwt.  14gr. 
— 3  silver  cans,  each  9oz.  7pwt. — 2  silver  tankards,  each  21  oz. 
15pwt.  and  6  silver  porringers,  each  lloz.  ]8pwt.  pray  what  is 
the  weight  of  the  whole  ?  Ans.  I8lb   4o^.  3pwL 

4.  In  3^  pieces  of  cloth,  each  meai^uring  27f  yards,  how  many 
yards  ?  Ans.  971|  yards. 

5.  How  much  brandy  in  9  casM,  ^ach  containing  45gal.  3qts. 
Ipt  ?  Ans.  4]2gal.  3qts.  Ipt. 

6.  If  I  have  9  fields,  each  of  which  contains  12  acres,  2  roods 
and  25  poles ;  how  many  ac^es  are  there  in  the  whole  ? 

Ans,  113A.  3r.  25p. 


COMPOUND  DIVISION^ 

IS  the  dividing  of  narobers  of  different  denominations  :  In  doing 
which,  always  begin  at  the  highest,  and  when  you  have  jlivided 
that,  if  any  thing  remain,  reduce  it  to  the  next  lower  denomina- 
tion, and  so  on,  till  yon  have  divided  the  whole,  taking  care  to  ^et 
down  your  quotient  figures  under  their  respective  denominations. 

INTROPUCTORY    I^XAMPLES. 


1. 

2. 

3 

£      s.     d. 

D.     d.    c.  m. 

£      s.    d. 

Divide  649     17     9  by  6 

3)14     1     9     6 

4)731     6     lOi 

Qtiot.  £109     19     6i 


*  To  divide  a  number  coniistinj;  ot  uvc^i^  deoommatroos  by  any  timplc 
number  whatever,  it  the  same  as  dividing  all  the  parts  or  members  of  which 
that  number  is  composed,  by  the  i»ame  number.  And  this  wiil  ^  true  when 
any  of  the  parts  arc  not  an  f  xact  multiple  of  the  divi«or ;  for,  by  conceiving 
the  numbtr,  by  which  it  exceeds  that  multiple,  to  have  its  proper  valye  by  be- 
in;^  phced  in  the  next  lower  denomination,  the  dividend  will  still  be  divided 
into  parts, and  the  true  quotient  fouqd  a«  before :  Thus  £4\  17s.  <  d.  divided 
by  C,  vf\}\  be  the  same  as  XSO  11*<8.  4£d.  divided  by  6,  which  it  equal  io  £t^ 
X:  s.  Td.as  by  the  rule. 
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4. 
£    8.    d. 

2)97  19  10  J 

£48  19  IH 

6. 
£  d. 
6)37  11 

6. 
D.   c.  m. 

7)26  49  4 

7.    ■ 

£   $:  a. 

8)739  12  IJ 

8. 
D.   c. 

10)37  60 

9. 
£  a.    d. 

10)79  13  9J 

10, 

£  8.  a. 

11)58 19  m 

11.   ; 

E.  D.d.  cm. 
12)3  9    8.  7   5 

Id  the  first  example,  baying^  divided  the  poundf^  the  4«  which 
remaios,  is  4  poutids,  which  are  equal  to  80  shiMinga,  and  17  in  the 
shillings  make  97  ;  I  (hen  find  5  is  contained  19  times  in  97,  and  2 
o?er :  I  set  down  19  under  the  shillings,  and  reduce  the  2  shillings, 
which  remain,  into  pence,  and  they  make  24,  and  the  9  pence,  in 
the  question,  added,  make  33  :  Then  how  oAen  5  in  33  ;  I  find  it 
6  times,  and  3  over :  I  set  down  6  under  the  pence,  and  reduce  the 
3  pence,  which  remain,  to  farthings^  and  they  make  12  ;  then,  how 
often  5  in  12  ;  I  find  it  to  be  twice  :  I  therefore  set  down  |d.  and 
the  2  which  reip^ins^  is  |  of  a  farthing,  which  I  make  no  account 
of.  * 

12  13  14  15 

T.  cwt.  qr.  fe  oz.  dr.  .  T.  cwt.  qr.  ft  cwt.  qr.  ft  ft  oa.dr. 
9)29    13   2   26    12    13     4)6    11    3    19     5)14   1   12     6)10  13  f 


16.       17.  18.  19. 

ft  oz   ft  QZ.  pwt.  gr.   ft  oz.  pwt.  gr.    ft  oz.  pwt.  gf. 
7)20  13  8)7  10  16  2  9)56  9  13  19  10)849  11  12  14 


20.  21. 

M.  w.  d.  h.  m.     M.  d.  h.  m.         22. 

6)6  3  6  10  29    7)9  21   12  45   .8)38  25«  55'  25'' 


r-»- 


23.  24. 

9)1S*>  45'  38"         12)180*'  37'  29" 


25.  Suppose  that  two  places  lie  east  and  west  of  each  other,  and 

it  is  found  by  observation  that  it  is  noon  ^t  the  former  2  hours,  6' 

30*  sooner  than  at  the  latter  ;  how  many  degrees  are  they  asunder? 

4')2h.  &  30"  heduce  the  hours  and  minutes  to  min- 

-rr—  otes,  then*  mmutes  divided  by  4'  give  de- 

31»  37'  30'  ^hs.     grees  in  the  quotient.* 

»  Becante  360**,  the  wliolp  circumference  of  the  cafth,  divided  by  44,  tke 
hours  in  a  day,  give  15®  for  one  hour  or  60  minutes :  and  6o-r i5=4  'or  one 
degree. 
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S6,  The  loogitqde  of  Cambridge  is  4h.  44'  17%  and  tba|  of  Pbi- 
ladelphif,  5h.  v  4^ ;  hour  many  deg^eei  difference. 

4*  6'  30"  Aiv. 

Practioil  Q^estioks. 

-     .  *     CASE  I. 

Having  ike  price  of  any  number  of  yard4,  pounds^  4^.  which  is 
anthin  ifu  pence  tabU^  ar  ia  a  compontt  number y  to  find  the  price  of 
one  yard,  ponnd.^c,  use  (he  following  role.  If  the  quantity  do  n^ 
exceed  12,  proceed  by  setting  down  the  price,  and  dividing  it  by 
the  quantity ;  which  quotient  will  be  the  price  of  one  yard,  re- 
quired ;  but  if  the  quantity  exceed  12,  then  divide  by  such  num- 
bers, 8s,  when  multiplied  together^  will  produce  the  quantity,  and 
the  last  quotient  will  be  the  value  of  I  yard»  required. 

Examples* 

1.  If  9yard«  af  cloth  cost  ^4  3s.  TJd.  what  is  it  per  yard? 

jg     8.     d. 
9)4    3-  7^ 

0    a    3^  Ans. 

2.  If  7  ells  cost  £5  178.  od.  what  cost  1  ell?    Ans.  168.  9|d* 
3^  If  n  slieep  cost  £6  ds.  9d.  what  did  each  cost?  Ans.  lis  5^. 
4.  If  12  gaHons  of  rnm  cost  <£8  Us.  9^.  what  is  it  per  gallon  ? 

An8.]4s.  3|d. 
6.  If  84  co4s»  cost  £253  13s.  what  is  the  price  of  each  ? 

Ans.  XS  Os.  4}d. 

6.  If  t32  bushels  of  com  cost  £20  12s.  6d.  what  is  that  per  bush- 
el? Ans.  39.  lid. 

7.  If  U  sheep  cost  |25.63c.  what  is  the  price  of  each? 

Ans.  ^.33c. 
8*  If  S4  cowa  cost  J^3.52c.  what  is  the  price  of  one  ? 

Ans.  $}0.2Bc, 
d.  If  132  bushels  of  earn  cost  ^6  what  is  the  price  of  a  bushel  ? 

Ans.  50c« 
•  Note.    Klhere  be  »  remainder  after  the  division  by  one  of  the 
parts  of  a  composite  number  before  the  last,  that  remainder  must 
be  divided  according  to  the  rule  for  division  of  fractions,  as  in  the 
following  example 

10.  If  35  yards  cost  £37  1  Is  what  is  the  price  of  one  yard  ? 

*  £-8. 

35=:5X7  5)37  ..11 

7)  7  .  .  10  .  .  2  .  .  IJqr. 

1         16       IJIqr.  Ans. 
In  dividing  the  farthings  by  7,  there  is  a  remainder  of  6|qr8. 
which  is  to  be  divid.ed  by  7  to  obtain  the  whole  answer*    Now  6i3a 
Y*  and  '^..f.?:?!^}!)  which  must  be  aoaeKed  to  farthing  in  the  last 
quotient. 
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iU  ir42  bnftbeU  of  wheat  ^o§t  $4S.57€.  wfaat.cosU^tte  biMM? 

Ans.  $1.15^. 
12.  What  do  I  pay  a  pound  for  cottoo,  when  90fbs.  coat  £6  2s.  4d. 

Ads.  la.  2}}d. 

CASE  n. 

Having  the  price  of  a  hundred  weighty  to  find  the  price  of  1  lb : 

Divide  the  given  price  bjr  8,  that  quotient  bjr  7,  and  thia  qiie-^ 
tieot  by  2,  and  the  laat  quotient  will  be  the  price  of  1  ft  reqaired* 

Examples. 

1.  Jf  1  cwt  of  flax  coat  £2  7s.  ad.  what  is  that  per  ft? 

8)  £2  78.  8d. 

7)0    5  Hi 

8)0    0  10d.0|qr. 

O    0    5^\d.  price  of  1  pound. 

f.  AUC8  lOs.  per  cwt.  what  cdiBt  lib  ?  AtSa'.  f{d. 

3.  At  £6  6a.  per  cwt.  what  cost  1ft  ?  Ans  la   l|d. 

4.  At  £42  Us.  8d.  per  cwt.  whiit  ectt  I  *?  Ans.  78;  7|d. 

5.  At  $5A0  per  cwt.  what  cost  1ft?  Ans.  5c. 

6.  At  |3.d3c.3fn.  per  cwt.  #hat  cost  I  ft  ?  Anir.  kc  9tV^* 

7.  If  1  cwt.  cost  {1^,  what  is  the  price  of  1  ft  ?  Ans.  $i.29^c. 

CASE  ill. 

Having  the  price  ^  Hveral  hundred  weMt^  to  find  the  price  per  ft : 
Divide  the  whole  price  by  the  namber  of  hundreds,  which  will  give 
the  price  per  cwt  and  then  proceed  as  in  the  laat  Case. 

Examples. 

1.  If  &cwt.  of  sugar  coat  Jei3  Ss.  4d.  what  is  that  per  tf^  ? 

t)£lX  88.  4d. 

S)  2  13    8  priee  of  1  cwt. 

7)  0    6    8|d.  price  of  14  ft  or  |  cwlS 

2)  0    0  11^.  price  of  2  ft  or  ^V  <^w^ 

0    0    B^  price  of  1  ft. 

2.  If  8  cwt.  cocoa  cost  £151 7s.  4d.  what  19  that  per  ft?  Ao6.4};L 

3.  If  3^  cwt.  of  sugar  coal  £9  17s.  2d.  what  is  that  per  ft  ? 

Ads.  6^. 

4.  If  1}  cwt.  of  cotton  wool  cost  £B  10«.  8d.  what  is  that  per  ft? 

Aria.  td. 
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COMPOUND  DIVISION. 


B.  If  3  cwt  of  raisins  cost  $50.52c.  whtt  cost  1ft? 
3)60.62 


2)     .300f 

.15c.0/,m.  ^ 
6;  If  3j  cwt.  cost  {1 7.56c.  ivhat  is  one  ft  ? 

7.  If  11^ cwt.  cost  }87.33c.  what  cost  1  ft? 

8.  If  3^  cwt  cost  g3.64,  what  cost  1  ft?  Ans.  Ic. 
Note.    This  Case  proves  the  6th  io  Compound  Multiplication. 

CASE  IV. 

Having  the  price  of  any  number  of  yards,  ^c,  to  find  the  price  of 
1  yard  I  Divide  the  price  by  the  quantity*  beginning  at  the  highest 
deBomiDalion,  and,  if  any  thing  remain,  reduce  it  into  the  next, 
and  every  ioferiour  denomination,  and.  at  each  reduction,  divide  as 
before,  remembering  each  time,  to  add  the  odd  shillings,  pence.  Ice. 
if  there  be  any,  and  you  will  have  the  value  of*  unity  required. 

Note.     If  there  be  j^,  |  or  |  of  a  yard,  pound,  &c.  multiply  both 
the  price  and  quantity  by  4,  and  then  pcoceed  as  above  directed  ; 
or,  in  federal  money,  work  by  decimals.        , 
*  Examples. 

li  If  S6ifc  of  figs  cost    {  |J^  '^l  If^  \  what  are  they  per  ft  ? 


Quantity  =  95^ 
Mult,  by        4 


Price  =  16 


8. 

13 


d. 
4 


Produces  382  for  a  divisor.  ProdQCt£66     14     3  lor  a  dividend. 
382)66     14     3  (0     3     6|  |f|  per  ft. 

^  cm. dec.  c  m. 


20 

382)1334(3 
.     1146 

188 
IS 

382)2259(5 
1910 

349 
4 

382)1396(3 
1146 

2.'>0 


95Ja95-5)55-59375(-58  2+Ans. 
4775 

7843 
7640 

2037 
1910 

1275 
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COMPOUND  DIVISION.  H3 

2.  If  147  bnsbels  of  rye  coet  £47  12s.  6d.  what  U  it  p«r  both* 
el  ?  Ao8.  68.  5fi. 

3.  If  53}  yards  of  baize  cost  £25  13s.  9|d.  what  is  it  per  yard  ? 

Ads.  15s.  5|d.  ^. 

4.  If  ]471bs.  cost  ^158  76c.  what  is  the  price  of  I  poaod  ? 

Ads.  $i  8c. 

5.  Bought  33|yds.  of  cloth  for  $85  63c.  2m. ;  what  did  I  pay  a 
yard  ?  Ans.  $2  57c.  5oi. 

Note.    This  proves  the  3d  aod  4th  Cases  id  Moltiplication. 

Practical  QjcrssTioirs  iir  Mohiy. 

1.  Diride  )  h^qii  gr '   ^^^  i  amoog  5  men  aod  4  womeoy  and 

give  the  men  twice  as  mach  as  the  womea. 

Men.  Women.  £  9.  d.  £    s    d. 

5  and  4  Divide  by  14)273  9  4(19  10  8=^1  woman's  share. 
If  uh.  by  2  14  4  women. 


10  shares.  133      78    2  8sswomeo's  share. 

Add    4  women's  shares.         126      

_  £19  10  8 

14  the  number  of  eqnal     7  2    . 

shares  in  the  whole  20       ■ 

=Diyisor.                   —    £39     1  4=1  manV  share. 
14)149(10            5  men. 
14      -^ 

—  £195    6  8=men's  share. 

9      78    2  S^women's  share. 
12 

—  £273     9  4  Proof. 
14)112(8  

112 
D 
14)911*555(65.111+  ==1  woman's  share. 
84  4  women. 


71  260'444c=  women's  share. 

70        

65-111  + 

15  .          2 

14  

—  130  222+  «1  man's  share* 

15  5 

65M11+  asmen's  share. 

15  260*444+  sswomen's  share* 


14 


911-556+ Proof. 
P 
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Hi  REDUCTION  OF  COINS. 

2.  Divide  £120  174.  4<1.  among  7  meD  and  7  women,  and  gire 
the  women  3  times  so  moch  as  the  men. 

Ans.  £4  6s.  4d.=3a  man's  9hare.     £12  19s. s^a  woman's  share. 

3.  Divide  £39  ISs.  5d.  among  4  men,  6  women,  and  9  boys : 
Give  each  man  dooble  to  a  woman,  and  each  woman  doable  to  a  boy. 

Am.   £1  Is.  5d.=a  boy's  share.     £2   2s.    10d.=a  woman's 
share.     £4  5s.  Bd.sca  man's  ditto. 

4.  Divide  5  guineas  among  8  men  : — Give  A  8d.  more  than  B, 
and  B  8d.  more  than  C,  &c.  Ans.  U's  share =158. 2d. 


REDUCTION  OF  COINS. 

RULES  for  reducing  the  Federal  Coin,  and  (he  currencies  of  the 
several  United  States  ;  also  English,  Int^h,  Canada,  Nova-Scotia, 
Livres  Touroois  and  Spanish  milled  Dollars,  each  lo  the  par  of  all 
the  others.*  *    "• 

I.  To    reduce   New   Hampshire,  1.  Reduce  £349  19«.  Id.  lo 

Massachusetts,    Rhode    Island,  dollars. 

Connecticut,  and  Firginia  cur-  *9  s=  ^  the  shillings. 

rency  :  *05  =  odd  shtllings* 

1.  To  Federal  Money,  -004  =  qrs.  in  Id. 

Rule. —  Reduce  the  shillings,  — 

pence  and  farthings,  to  decimals,  *954  =  decimal, 

by  Iniipeetioh    (Case  '3d,   Dec.  3)349  954         D.     c.  m. 

Frac.)  divide 'the  whole  by  3,  1166  613=1166  51  3  Ans. 

putting   the  comma  one  figure  2.  Reduce  19s.  Ifd.  to  dollars, 

farther  to  the  ngbt  hand  in  the  ^3  19c.  Ans. 

quotient,  than  in  the  pomids  of  3.  Reduce  Is.  to  cents, 

the   dividend,  and  the  quotient  Is.  =  -05  then 

will   be  the   answer  in  dollars,  3)0  5              c.  m. 

cents  and  mills.  0-  166}  =::  16  6f. 

*  The  Rules  for  the  reduction  of  money  depends  npon  the  relative  value  of 
the  currency  of  diflfcrent  States,  Jcc.  This  value  is  given  in  the  several  rules. 
Thus  4  pounds  of  the  currency  of  New  York  and  North  Carolina,  are  equal 
to  3  pounds  of  New  England  and  Virginia ;  4  of  New  England,  and  Virginia, 
are  equal  to  3  of  England  ;  4  of  New  England  &c.  are  equal  to  5  of  Pennsyl- 
vania, New  Jersey,  &c.;  and  i  pound  of  New  England,  &e.  is  equal  to  seven 
ninths  of  a  pound  of  3outb  Carolina  and  Georgia,  and  thus  of  the  others.  The 
rules  arc  therefore  obvious.  In  some  cases,  the  process  is  contracted,  and  the 
contraction  is  given  for  the  rule,  because  the  operation  is  simp^licd.  Thus 
the  first  rule  is  equivalent  to  multiplying  the  pounds  and  jlectmals  by  oo  and 
dividing  the  product  by  6,  the  shillings  in  a  dollar.  But  as  ^0=7  li*,  the  sum 
is  multiplied  by  10  in  removing  the  separitrix  one  figure  to  the  right,  before 
the  division  by  3  is  made.  The  relative  value  of  a  JL', depends  on  the  number 
of  shilh'ngs  reckoned  to  the  dollar, — the  greater  the  number  of  shillings  in  a 
dollar,  the  less  the  £,  and  the  reverse. 
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tu 


4.  Redace  ld< 

4^100 

Ana.  Ic.  3jm. 

—  25 

5.  Reduce  1  qr.   • 



Iqr  =  •001041  aod 

£75  Anwer. 

3)*0  01  041 

6.  To  Irish  Money, 

000  347  =  3AV  m«Ui. 

Role. — ^Multiply    the    New 

2.  To  New   Y4^rk  and   North 

Hampshire^  &c.  supa  by  13,  and 

Carolina  cumney. 

divide  the  product  by  16. 

Kole.—Add  one  third  U  the 

Reduce  £100 New  Hampshire, 

New  Uampshire,  kc.  sum,  aod 

kc.  to  Irish  Money. 

Ihe  sum  total  will  be  the  l^^w 

100 

York,  &c.  currency. 

Reduce  jCIOD  NewHampshire, 

4x3+the  given  sum. 

&c.  to  New  York,  &c. 

*— 

£            : 

400 

3)100 

+  33   6  8 

3 

19(\C\ 

£133   6  8  Aog. 

+100 

3.  To  Pennsylvania^  JVew  Jer- 

sey, Dtlawart  and  Maryland  cur- 

16=4X4)1300 

Tcncy, 

Rule.— Add  one  fourth  to  the 

4)326 

New  Hampshire,  &c.  sum. 

Reduce  £  1 00  New  Hampshire, 
&c.  to  PeDDsylvaoiai  kc. 
4)100 
+J5 

£125  Ans.. 

4«  To  South  Carolina  and  Geor* 
gia  currency*   . 

Rule. — -itMultiply  the  New 
Hampshire,  &c.  sum  by  7,  and 
dlride  the  product  by  9,  and  the 
quotient  is  the  answer. 

Reduce  £100 New  Hampshire, 
kc.  to  Sooth  Carolina,  kc 
100 
7  ■ 

I         .  ■  ■■  «       , 

9)700 
£77  15  6|  Ans. 

5.  To  English  J^oney. 

Rule. — DedttCi  one  4tb  from 
the  New  Hampshire^  &c.  sum 

Reduce  £100  New  Hampshire^ 
J^c.  to  English  Money. 


£61  5  Ans.. 

7.  7b  Canada  and  Nova  Scotia 
currency. 

Role.— ^MolUply  the  New 
Hampshire,  kc.  sum  by  5,  and 
divide  the  product  by  6. 

Reduce  £100 New  Hampshire, 
&c.  to  Canada,  kc^ 
100 
6 

6)500 

£83  6  8  Answer. 

8.  To  livres  Toumois* 

Note.  12  deniers,  or  pence, 
make  1  sol,  or  shilling,  20  sols, 
or  aous,  1  livre,  or  pound. 

Kule.-^*-Multiply  the  New 
Hampshire,  kc.  pounds,  by  17|, 
and  the  product  wilt  be  livres  : 
Or,  multiply  the  sum  in  shlllitigs 
by  7 ;  Divide  the  product  by  8, 
and  the  quotient  will  be  livres, 
sous,  kc. 


^^ 
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Replace  iSlOONe  w  Hampshire, 
kc.  to  Li  V  res  i  oarnoia. 
100  Or,  100 

17|  20 


700 
100 
60 


8)14000 


Ad8.  1750  \W. 

Ad9.  1750  liTres. 

Id.aslsoQ.  5^cleDier8.^17^8oa8. 
£l=s]7^Itvre9. 

If*  To  reduce  Federal  Money,  to 
JVev  England  and  Virginia 
currency. 

Rule.— Moltiply  the  Federal 
money  by  3,  and  if  it  consist  of 
doFlars  only,  tat  off  1  figure,  if 
of  cents  also,  cnt  off  3,  and  if 
of  mills,  4  figures  at  the  right 
band ;  then  reduce  the  figures 
so  cut  off  to  farthings  each  time 
cutting  off  as  at  first  and  the. left 
hand  figures  are  pou&ds,  shil- 
lings, &c.  Or,  reduce  them  by 
inspection. 

1.  Reduce^]  166  51c.  3m.  to 
New  £ngland  currency. 
$    c  m. 
1166-51  3 
3 


£349  953  9 
20 


in.  To  reduce  New  Jeney,  Penn* 
sylvania^  Delaware  and  Mary- 
land  currency, 

1.  To  New  Hampshire^  Matia- 
ekusetts^  Rhode  bland ^  Conmeeti* 
cut,  and  Virginia  currency. 

Kole.  Deduct  one  fifih  from 
the  New  Jersey,  &c.  sum,  and 
the  remainder  will  be  New- 
Hampshire,  &c.  currency. 

Hedoce  j&lOONew- Jersey,  &c. 
to  New-Hampshire,  ^. 
5)100 
—  20 

£80  Answer. 

2.  To  New  York  and  North  Ca- 
rolina currency. 

Rule.  Add  one  fifteenth  to  the 
New  Jersey,  &c.  sum. 

Reduce  jSlOO  New  Jersey,  kc. 
to  New  York,  &c. 
15=3x5)100 

3)20 

4-  6  13  4-f  giy.  sum. 

£106  13  4  the  Answer. 

3.  To  South  Carolina  and  Geor- 
gia currency.  ' 

hole.  Multiply  the  New  Jer- 
sey, &c.  sum  by  28,  and  divide 
the  product  by  45,  and  the  quo- 
tient is  South  Carolina  &c. 

Reduce  £100  New  Jersey,  &c. 


8.190780 

to  South  Carolina,  &c. 

12 

100 

•936  =id.  nearly. 

4x7—28 

Or,  IBs.       =  double  of  9. 

-. 

Is.       =5 in  the  2d  place. 

400 

Id.  s:3*9or4qr8.that 

7 

19s.  Id.  Ans. 

45=5X9)2800 

f .  Reduce  45  dollars. 

£13  10s.  Ans. 

5)311   2  2| 

3.  Reduce  ^12  7c.  to  N.  £ 

money.                £3  128.  504. 

£62  4  5^  Ads. 
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4.  To  Eolith  Money. 

Role.  Multiply  the  New  Jer- 
sey, 4^c.  by  3,  and  divide  the  pro- 
duct by  5. 

Reduce  £100  New  Jersey,  kc. 
to  Englisb  money. 
100 
3 

6)300 

£60  Answer.    - 

5.  To  Irish  Money. 

Rule.  Multiply  the  New  Jer- 
sey, &c.  by  13,  aod  divide  the 
product  by  20. 

Reduce  £100  New  Jersey,  kc. 
to  Irish. 

100 


4x3-f-tbe  giv.  sum. 


400 
3 

1200 
+  100 


20=4X6)1300 
4)260 


£66  Answer. 
6.  To  Omada  and  M'ova  Scotia 
currency. 

RiHe.  Deduct  one  third  from 
the  New  Jersey,  &c. 

Reduce  £100  New  Jersey,  &c. 
to  Canada,  kc, 
3)100 
^      -n.  33    6  8 


£66  13  4  Aos. 
7.  To  Ldvres  Toumoii> 
Rule.  Multiply  the  New  Jer- 
sey, kc,  pounds  by  14,  and  the 
product  will  be  Li  v  res  Tonmois, 
-^or  multiply  the  sum  in  shil- 
lings by  7 ;  divide  the  product 


by  10,  and  the  quotient  will  be  li- 
vres,  sous,  &c. 

Reduce  £100  New  Jersey, *c. 
to  Li  vres  Toumois. 

loo       Or,  100^    id.=iKmw, 

—  —3  jCi=i4liv. 

400  aooo 

100  7 

Ani.  X40oltv.  10)14000 

1400 
8.  To  Spaniik  milled  dollars 
Rule.     Multiply  the  New  Jer-^ 
sey,  kc,  pounds  by  2|  and  the 
product  will  be  dollars.— Or,  mul- 
tiply them  by  8 :  Divide  the  pro- 
duct by  3,  and  the  quotient  will 
be  dollars. — If  there  be  shillings 
to  the  given  sum,  for  every  78. 
6d.  add  1  dollar  to  the  quotient. 
Reduce  £100  10s.  New  Jer-^ 
sey,  &c.  to  dollars. 

100  Or  100 

8  2 

3)800  200 

—  ioox|=  eei 

266|       10s.=:    H 
10,.=1^  

268  as  be- 

Ans.  268  dol.  [fore. 

IV.  To  reduce  New  York  and  N. 
Cfltro/tfta  currency, 

1.  To  New  itampMre^  Massa- 
chusetts^ Rhode  Island^  Connecti" 
CI1/,  and  Virginia  currency. 

Rule.  Deduct  one  fourth  from 
the  New  York,  kc. 

Reduce  £100  New  York,  kc 
to  New  Hampshire,  kc, 
4)100 
—25 

£75  Answer. 

2.  To  New  Jersey,  Pennsylva- 
nia, Delaware^and  Maryland  cur- 
rency. 
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Rule.    Deduct  odc  Biiteeotb 
from  the  New  York,  kc.  sum. 
Reduce  JSIOO  New  York,  kc. 

to  New  Jersey^  kc* 
16^4X4)100 

4)25 

—£e    6 

£93  15  Answer. 

3.  To  South  Carolina  and  €e9r' 
gia  currency. 

Rule.  Multiply  the  New  York, 
&€•  sum  by  7,  and  di? ide  the  pro- 
duct by  1^:  The  quotient  is 
South  Carolina,  &c. 

Reduce  £100  New  York,  &c. 
to  South  Carolina,  kc. 
100 
7 

12)700 


100 


£59  6  8  Answer. 

4.  To  Engti$h  Money, 

Rule.  Multiply  the  New  York, 
kc.  sum  by  9  :  Divide  the  pro- 
duct by  16,  and  the  quotient  is 
English. 

heduce  £100  New  York,  kc. 
to  English  Money. 
100 
9 

16=4X4)900 

4)225 
£56  5  Answer. 

5.  To  Irish  Money, 

Kule.  Multiply  the  New  York, 
lie  sum  by  39:  Divide  the  pro- 
duct by  64,  and  the  quotient  is  l- 
rish. 

Reduce  £100  New  York,  kc, 
to  Irish  money. 


600 
6 

3600 
+3()05 

64=8X8)3900 


6x6+  tbrice  tb« 
giy.  saor. 


:100x3 


6. 


8)487  10 

£60  18  9  Ans. 
To  Canada  and  Nova  Scoiim 


cnrrency,. 

Rule.  Multiply  the  New  York, 
kc,  sum  by  5,  and  divide  the  pro- 
duct by  8. 

Reduce  £100  New  York,  ltc« 
to  Canada,  kc, 
100 


8)500 

£62  10  Ans. 
7.  To  Livres  Toumois. 
Rule.  Multiply  the:New  York» 
&c.  sum  in  shillings  by  21  :  Di- 
vide the  product  by  32,  and  the 
quotient  will  be  livres,  sous,  &c. 
Reduce  £100  New  York,  kc, 
to  LivresTournois. 

100         Note. 
20    ld.=l^sou. 

46.=13|sou. 

2000     ll.=13j4iv. 
21 

2000  '• 

4000 

32=4X8)42000 

4)5250 

Ans*  1312Jlivrcs. 
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8.  To  Spanifh  milled  Dollan 
RqU,  If  the  New  York  som 
be  poondfl  ooly,  annex  a  cypher 
to  them,  then  divide  by  4,  and 
the  quotient  is  dollars :  Bat  if  it 
be  pounds  and  shillings,  annex 
half  the  shillings  to  the  pounds, 
and  divide  as  before,  and  the  quo- 
tient is  dollars. 

Reduce  £100  Nciv-  York,  kc. 
to  Dollars. 

4)1000 

260  DoU.  Ans. 
Reduce  £100  89.  to  Dollars. 
4)1004 

251   Dolb.  Ans. 
V.  To  reduce  South  Carolina  and 
Georgia  currency. 

1.  To  JSTew  Hampshire^  MassO' 
chusetts,  Rhode  bland,  Omnecticut 
and  Firginia  currency. 

Rule.  Multiply  the  South  Ca- 
rolina, &c.  sum  by  9,  and  divide 
the  product  by  7. 

Reduce  £100  South  Carolina, 
Lc.  to  New  Hampshire,  kc. 
100 
9 

7)900 

£128  11  SjAns. 

2.  To  New  Jersey  Pennsylva- 
nia^ Delaware  and  Maryland  cur- 
rency. 

Role.  Multiply  the  South  Car- 
olina, &c.  sum  by  45,  and  divide 
the  product  by  28. 

Reduce  £100  South  Carolina 
kc,^  New  Jersey,  &c. 
^  100 

9X5=45 


900 
5 


526^4X7)4500 

4)642  17   If 

£160  14  3^  Ans. 


3.  To  New  York  and  North 
Carolina  currency. 

Rule.  Muftiply  the  South  Car- 
olina, &c.  sum  by  12,  and  divide 
the  product  by  7. 

Reduce  £100  South  Corolina, 
&c.  to  New  York,  &c. 
100 
12 

7)1200 

£171  8  64  Ans. 

4.  To  English  Money, 

Rule.  From  the  South  Caroli- 
na, kc,  sum^  deduct  one  twenty- 
eighth. 

Reduce  £100  South  Carolina, 
kc.  to  English  Money. 
28=4X7)100 

4)14  5  84 

—  3  1 1  54  from  100. 

£96     8  6f  Ans. 
6.   To  Irish  Money. 
Rule.  Multiply  the  South  Ca- 
rolina, ^c.  sum  by  117,  and  di- 
vide the  product  by  112. 

Reduce  £100  South  Carolina, 
4rc.  to  Irish. 

100 

12x9+9  times 
**~[the  giv.sfim. 
1200 

9 

10800 
+  100X9=900 

112=4X4X7)11700 

4)1671     8  6^ 

4)417   17   If 

£104     9  3^  Ans. 
C.  To  Canada  and  Nova  Scotia 
currency. 
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Role.  MiiUipYy  the  South  Ca- 
roliaa,4'C.  sum  by  15,  and  dlfide 
Ibe  product  by  14. 

Reduce  £100  South  Carolkiay 
{■c«  to  Canada,  4rc. 
100 

5X3 

600 
3 

14=2x7)1600 

2)214  5  84 

£107  2  lOf  Aoswcr. 
7.  To  Livres  Toumois* 
Rule.  Multiply  the  South  Ca- 
rolina, 4*c.  pounds  by  22|,  and 
^e  product  will  be  lifres. 

Reduce  1001.  South  Carolina, 
4rc.  to  Livres. 

100    Note.  Id.=lj8008. 
224  l8.=l|livrc- 

ll.=22i  livres. 


Ans.  2260  livres. 

8.  To  Soanish  milled  Dollars. 

Rule.  Multiply  the  South  Car- 
olina, ^S-c.  pounds  by  30,  and  di- 
vide the  product  by  7,  and  if 
there  be  shillings,  turn  them  into 
dollars,  and  add  them. 

Reduce  £100  South  Carolina, 
4'c.  to  Dollars. 
100 

10x3=30 


7)3000 
Dollars  4284.     Note.  ^^8d. 


VI.  To  reduce  Enk 

1.  To  New  HampAire^Maua- 
ckvsettt,  Rhode  Island,  Connecti- 
cut^ and  Virginia  currency. 

Rule.  To  the  English  sum, 
add  one  third. 

Reduce  £100  English  to  New 
Hampshire,  &c. 
3)100 
+  33  6  8 


£133  6  8  Ans. 
2.  To, Kew  Jersey,  Pennsyha* 
nia,  Delaware  and  Maryland  cur- 
rency. 

Rule.  Multiply  the  English 
money  by  6,  and  divide  the  pro- 
duct by  3. 

Reduce  £100  English,  to  New 
Jersey,  4*0. 

100 
6 

3)600 


£166  13  4 

3.  To  New  York  and  North 
Carolina  currency. 

Rule.  Multiply  the  English 
money  by  16,  and  divide  the  pro- 
duct by  9. 

Reduce  £100  English,  to  New 
York,  ^-c. 
100 

4X4 

400 
4 

9)1600  f- 

£177  16  6|  Answer. 

4.  To  South  Carolina  and  Geor- 
gia curreticy. 

Rule.  To  the  English  money 
add  one  twenty  seventh. 

Reduce  £100  English;  to  Soutb 
Carolina,  4^. 
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=3X9)100 


3)11     2  2| 
+  3  14  Of 

£103  14  0}  Am. 

ft.  To  Irish  Money, 
Rule.  To  the  Eoglish  sum  adJ 
one  twelAh. 

Reduce  ^lOOEoglish  mooej  to 
Iriflh  Mooey» 

12)100 
+     868 


50 
40 


£108  6  8  Ads. 

6.  To  Canada  and  Nova  Scotia 
currency. 

Rule.  To  the  EogHsh  sum  add 
one  DiDth. 

Reduce  £100  English,  to  Can* 
ada>  ^c. 

9)100 
+     11  2  2f 

£111  2  2|  Answer. 

7.  To  Livres  Toumois, 
Rule.     Multiply  the  jDnglish 

poni^ds  bj  23|,  and  the  product 
will  be  livres. 

Reduce  £l00  English  to  Li- 
vres Toumois. 

100  Note.  ld.^lftsous. 
23|  Is  =l^livre. 

£l«234U?re8. 

800 

200 
33i 

Liv.  soo.den. 

Ans.  2333|  Liv. =2333  6  8. 

8.  To  Federal  Money. 

Rule.  Multiply  the  pounds,  or 
pounds  and  decimals  of  a  pound 
by  40  and  divide  the  product  by 
9,  and  the  quotient  will  be  the 
dolls,  or  dollars  and  cents. 

1.  Reduce  £508terhng  to  Fed- 
eral money. 


9)2000 

{222.22}cts.  Ans. 

2.  Reduce  £36  lOs.  9d.  steri^ 
ling  to  dollars  and  cents. 

£36  lOs.  9d.=  £36.525yaQ 

?i^^-^162.33icU.A«.. 

3.  Reduce  £l  sterling  to  Fed- 
eral money.  Ans.  |4.44f c. 

4.  Reduce  £1003.6  sterling 
to  Federal  money. 

Ans.  4460 
VFL  To  reduce  Irish  Money, 

1.  To  New  Hampshire,  Massa- 
ehusetts,  Rhode  Island,  Connecticut 
and  Firginia  currency. 

Rale.  Multiply  the  Irish  sum 
by  16,  and  divide  the  product  by 
13. 

Reduce  £100  Irish,  to  New 
Hampshire^  ke. 
100 

4X4 

400 

4 

13)1600 

£123  1  6AAos. 

2.  To  New  Jersey,  Pewnsylva* 
nia,  Delaware  and  Maryland  cut' 
rency. 

Rule.  Multiply  the  Irish  sum 
by  20,  and  divide  the  product  by 
13. 

Reduce  £lOO  Irish   to   New 
Jersey,  &c. 
100 

4X6=20 

400 

6 

13)200<<163  16  llyV  Answer. 
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3.  To  AVw  York  and  Korth 
Carolina  currency, 

JKule.  Multiply  the  Iri»h  snm 
by  64,  and  divide  the  product  by 
39. 

Reduce  £100  Irish  ta  New 
Y^rk,  kc. 

100 

8  X  8=64 

800 
8 

£    s. 

39)6400(164  2/y  Answer. 
4*-  To  Sottih  Carolina  and  Geor- 
gm  currencyl 

Rule.  Multiply  the  Irish  sum 
by  1 12,  and  divide  the  product  by 
117. 

Reduce  £100  Irish  to  South 
Carolio«f  &c. 
100 


7X4X4=1 1^ 

700 
4 

2800 
4 

£     B.     d. 

117)11200(95  14  6y*t\  Anr. 
6.   To  Efiglish  Money. 
Rule.  From  the  Irish  sum  de- 
duct one  thirteenth. 

Reduce  £100  Irish  to  English 
money. 

£   8.    d. 
13)100(7  13  iO/^ 
100    0    0 
—7  13  10/^ 


92     6     Ij^Ans. 

6.  To  Canada  and  Nova  Seolia 
currency. 

H\i\ep  To  the  Irish  sum  add 
one  thirty  ninth. 

Reduce  £100  Irish  to  Canada* 
&c.  .    ^ 


£  e.   d. 
39)100(2  11  3^ 
100    . 
+2  11  3^^ 

102  11  3VVAns. 

7.  To  Livres  Toumois. 

Rule.  Multiply  the  Irish  sumfr 
in  pence,  by  70 ;  divide  that  pro- 
duct by  39,  and  the  quotient  wiir 
be  sous,  which,  divided  by  20, 
will  be  livres. 

Reduce  £100  Irish  to  Livres 
Tournois. 

1 00X20X1 2=24000d. 
70 


.2a 


.  39)1680000(430716 


-sou. 


2153  16Vi 


Ans.     Livres. 
Id— Ifisoos.     l6.=21^ous. 
£l==2niT.  10f|sou8. 

VHL  To  reduce  Canada  and  No- 
va Scotia  currency, 

1.  To  New  Hampshire t  MasiM'- 
ckueettty  Rhode  Island^  Connecii- 
cut,  and  Firginia  currency. 

Rule.  To  theCanaday&c.stiift 
add  one  fifth. 

Reduce  £|00  Canada,  &c.  to 
New  Hampshire,  &c. 
5)100 
+  20 

£120  Answer. 

2.  To  New  York  and  Nordt. 
Carolina  currency. 

hole.  Multiply  th^  Canada, 
&c.  sum  by  8,  and  divide  the  pro>- 
dw:t  by  6.  * 

Reduce  £100  Canada,  &c.  to 
New  York,  lie. 
100 
8 

5)800 

£160  Answer. 
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3.  To  Kew  Jersey^  Penmylva- 
fita,  Delaware^and  Maryland  cur' 
Ttncy, 

Rule.  To  the  Canada,  &€.  sum 
add  one  half. 

Reduce  £100  Caoada,  &c.  to 
Neir  Jerte^,  &c. 
2)100 
+  60 

;C150  Answer. 

4.  ToScuACaroHnaandOeor- 
gia  currtmcy. 

Rule.  From  the  Canada,  &c. 
sum  deduct  one  fifteenth* 

Reduce  £100  Canada,  fcc.  to 
South  Carolina,  kc. 

15=3X5)100 

3)20 

—  6  13  4 

£93    6  8  Answer. 

^,  To  English  Money, 
Rule.  From  the  Canada,  i:c. 
deduct  one  tenth. 

Reduce  £100  Canada,  kc.  to 
English  money. 
10)100 
^  10 

£90  Answer. 
C.   To  Iriih  Money. 
Rule.     From  the  Canada,  &c* 
deduct  one  fortieth. 

Reduce  £100  Canada^  &c.  to 
Irish  money. 

40)100 

—  2  10 


£97  10  Answer. 
7.  Tu  Livres  Tourhois.    - 
Rule.  Multiply  the  Canada, &c. 

pounds  by  21,  and  the  product 

will  be  livres 
Reduce  £100  Canada,  &c.  to 

Sir  res  Tournoir. 


100 

7X3=21 
700  ld.=l}soua, 

3  l8.=2l80U8. 

£1=21  livres. 

Ans.  2100 

8.  To  l^anisk  milled  Dollars* 

Rule.  Reduce  the  Canada,  kc. 
sum  to  shillings  :  Divide  them  by 
5,  and  the  quotient  is  dollars. 
Or,  Multiply  the  pounds  by  4, 
and  the  product  is  dollars  :  And 
if  there  be  shillings  turn  them  in* 
to  dollars,  and  add  them  to  the 
product. 

Reduce  £100  Canada,  kc.  to 
dollars. 

100  155  15 

20  4 

5)2000  620 

+  3=153. 

j|!400    Ans. 

^623  Ans. 

FX.  To  reduce  Livres  Tournois, 

1.  To  ffew  Hampshire n  Masse- 
chusetis^  Rhode  Island^  Connecti- 
cut^ and  Virginia  currency* 

Rule.  Multiply  the  livres  by  2: 
Divide  the  product  by  35,  and  the 
quotient  will  be  pounds.  Or, 
Multiply  the  livres  by  8  :  Divide 
the  product  by  7,  and  the  quo" 
tient  will  be  shillings. 

Reduce   1760  livres  to  New- 
Hampshire,  kc,  currency. 
1750  Or,  1750 

2  8 

£  

35)3500(100An8.7)14000 

35  

. 210)200|0 

00  

£100asl)er. 

2.  ToJ^ew  York  and  J^orth  Ca- 
roUna  currency. 
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Rale«    Mtiltiplj  the  livres  bj 
32:  Divide  the  product  by  21, 
and  the  quotient  will  be  shillinge. 
Reduce  1312|  Hfrei  to  New 
York,  &c.  currency. 
1312-6 
32 


duct  one  seventh  from  the'lifres, 
and  the  remainder  will  be  shil- 

Redttce  2333iliTre8  to  English 
money. 


26260 
39376 


-2|0 
21)42000(200|0 

£100  Answer. 
3.  To  New  Jersey,  Pennsylva^ 
nta,  Delaware  and  Maryland  cur^ 
rency. 

Rule.  Divide  the  livres  by  14, 
and  the  quotient  will  be  pounds. 
Or,  multiply  ihe  livres  by  10  j 
Divide  the  product  by  7,  and  the 
quotient  will  be  shillings. 

Reduce    1400  livres  to  New 
Jersey,  &c.  currency* 
1400 


10 


7)1400Q 
20)200|0 


Or, 

J4)1400(100}. 
14 

00 


j&lOO  Ans. 
4.  To  South  Carolina  and  Geor* 
gia  currency. 

Rule.  Multiply  the  livres  by 
2,  divide  the  product  by  45,  and 
the  quotient  will  be  pounds.  Or, 
deduct  one  ninth, and  the  remain- 
der will  be  shillings. 

Reduce  2250  livres  to  South? 
Carolinai  &c.  currency. 
2250  Or, 

2  9)2260 

—  £  —  260 

46)4600(100  Ans.         

46  2|0)2000|0 


2333| 
6 

*7;i4000 


Or, 

7)2333J 
^333i 

2|0)200|0 


210)20010  

jeiOOasbcf. 

Ans.  £100 
6.  To  Irifh  Money. 
Rule.     Reduce  the  livres  to 
sous,  then  multiply  them  by  39  : 
divide  this  product  by  70,  and  the 
quotient  will  be  pence. 

Reduce    2153  liv.  16}!  so.  to 
Irish  money.  20 

43076|| 
39 

387720 
129228 


00  XlOOasbef. 

5.  To  English  Money,  • 

Rule.     Multiply  the  livres  by 

G  :  Divide  the  prmluct  by  7,  and 

the  quotient  is  shillings :  Or>  de- 


7|0)168OO0|0 
12)24000 

2|0)200|0 

£100  Answer. 

7.  To  l^anish  tnilled  Dollars, 
or  to  Federal  Dollars. 

Role.  MulUply  the  livres  by 
4  :  Divide  (he  product  by  21,  and 
the  quotient  will  be  Spanish  or 
Federal  Dollars. 

Reduce  1000 livres  tadollars* 

1000  Or,  1000 

4  4 

21)4000(190  5  |^;2l)4000{190  \  If 


21 

190=190|ft 
$189 

10 
6 

—  i.d.   q. 
$1)60(2  10  i 


21 

19a 
109 

10 
10 

— d.  c.  m. 
21)100)4  7  6^j. 
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X,  To  reduce  ^awiA  milled  Dol' 
lam. 

1.  To  New  Hampshire^  JUassa- 
chu8ett$^  Rhode  bland^  ConnecH- 
cutf  and  Virginia  currency* 

Rale.  MoHiply  (be  Dollars  by 
3,  aod  double  tbe  right  hand  fig- 
ure of  tbe  product,  for  shillings ; 
the  left  band  figures  are  poaods. 
Reduce  ^29  dollars  to  Neir 
Hampshire,  &c. 
529 
3 

j^l58  14  Ansiyer. 

2.  To  New  York  and  Norih 
Carolina  currency. 

Rule.  Multiply  the  number t>f 
dollars  by  4 :  Double  the  right 
hand  figure  of  the  product  for 
shillings,  and  the  left  band  fig- 
ures are  pounds. 

Reduce  539  dollars'  ta  New- 
York,  £&c. 


£211   12  Answer. 

3.  To  New  Jer$ey  Penneylva- 
nitty  Delaware  and  Maryland  cur^ 
rency. 

Rule.  Multiply  the  number  of 
dollars  by  3,  and  divide  by  8. 

Reduce  529  dollacB  to  New 
Jersey,  ^c. 
529 
3 

£    s.d. 

8)1587(198  7.6  Answer. 
Or,  8)1687 

£198|  Ans. 

4.  To  South  Carolina  andOeor* 
gia  currency* 

Rule.  Multiply  the  number  of 
dollars  by  7,  and  divide  by  30. 


Reduce  529  dollars  to  South 
Carolina,  &c. 

529 
7 

310)37013 

£123^  Answer. 
"^5.  To  English  Money,  at  4s. 
6d.  per  dollar- 

Rule.  Multiply  the  dollars  by 
9,  and  divide  by  40. 

Reduce  529  dollars  to  English 
money.  529 

9 

4;0)476|1 

£ll9^y  Answer. 

6.  To  Canada  and  Nova  Scotia 
currency. 

Rule.  Divide  the  dollars  by  4. 

Reduce  529  dollars  to  Canada, 
kc.  4)529     . 

£132f  Answer. 

7.  To  Idvres  Toumoie. 

Rule.  Multiply  the  dollars  by 
5|,  and  the  product  will  be  li- 
vres.  Or,  multiply  them  by  2} ; 
divide  by  4,  and  the  quotient  win 
be  livres. 

Reduce  100  Spanish  dollars  to 


livres, 


100 


500 
100xi=25 


Or, 

100 
21 

4)2100 


Ans.  525  livres.    525  at  hef. 

*  Note,  that  in  England  dollars  are 
Bullion,  that  is,  they  are  bought  andt* 
sold  by  we^ht,  and  their  value  varies 
as  otheir  articles  pf  merchandize. 


Note. 


C  1  Cent  =  l^y  Sous.  } 
1 1  Dime  =  \q\  Sous.  > 
(  1  Dollar  2=    5|  Livres.  J 
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DUODECIMALS, 

OR  CROSS  MULTIPLICATION, 

IS  a  Rule,  made  aee  of  by  workmen  and  artificers  in  castini;  up 
(he  contents  of  thetr  works.  ^ 

Dimensions  are  f^nerallj  taken  in  feet,  inches  and  parts. 

Inches  and  parts  are  sometime<<  called  primes,  seconds,  thirds, 
&e.  and  are  marked  thns;  inches  or  primes  ('),  seconds  ('')^ 
thirds  CO,  fourths  {"^),  &c. 

This  method  of  multiplying  is  not  confined  to  twelves  ;  but  may 
be  {ci^^atly  extended  :  For  any  iKimber,  whether  its  inferiour  de- 
nominations decrease  from  the  integer  in  the  same  ratio,  or  not. 
may  be  mnltiplied  crosswise  ;  and,  for  the  better  understanding  of 
it,  the  learner  must  obcjerre,  that  if  he  multiplies  any  denomina- 
tion by  an  integer,  the  iraltie  of  an  unit  in  the  product  will  he  equal 
to  the  value  of  an  unit  in  the  multipticand  ;  but  if  he  multiplies  by 
any  number  of  an  inferiour  denomination,  the  rtlue  of  an  unit  in 
ihe  product  will  he  so  much  inferiour  to  the  value  of  an  unit  in  the 
multiplicand  as  an  unit  of  the  multiplier  is  less  than  an  integer. 

Thus,  pounds,  multiplied  by  pounds,  are  pounds  ;  pounds,  multi- 
plied by  shillings,  are  shillings,  &c.  shillings,  multiplied  by  shillings 
are  twentieths  of  a  shilling ;  shillings,  multiplied  by  pence,  are 
twentieths  of  a  penny  ;  peocot  multiplied  by  pence,  are  240th8  of 
a  peony,  Ue, 

Rule.* 
}.  Under  the  multiplicand  write  the  corresponding  denomina- 
tions of  the  multiplier. 

.  ♦  Tho  reason  of  this  nile  is  evident  by  connderin^  the  denomiDations  below 
the  int^r*  as  fractional  parts  ©f  the  inte^r^  and  multivlyini:  as  in  Vulgar  Frac 
tiuns.  Thus  inches  or  primes  arc  ISths  of  a  foot,  seconds  arc  l^ths  of  an  inch, 
or  144th8  of  a  foot,  and  so  on.    Then  feet  multiplied  by  inches  would  give  ineh^ 

3       6  3       6 

e^y  for  2  feet  X  t5"=^75"=6  inches ;  inches  by  inches  give  seeonds,  for^x  jo-if^ 

18         18        02+6         n  6  16  ^    H 

ii:i=ill^i=ll>3a2==^l5^2+ irxT?=T5  l  met  and  6" ;  inches  m- 

6        3  18  12  6  16 

to  thir Js  ^ives  fourths,  fop  --  X  H4-12Xl44-12xr44+n5rm==144+l7iS 
c=l'  and  6"',  and  so  on. 

A  similar  process  will  show  the  correctness  of  the  Rule,  when  the  denorama- 
tions  do  not  decrease  uniformly  by  12  or  any  one  number,  as  in  pounds,  shillings 
und  pence,  where  1  shilling  would  be  ^  of  a  polled,  and  1  penny  ^^,  of  v 
pound,  and  so  on. 

Note.  It  is  evident  that  when  the  denominations  decrease  by  any  one  num^ 
ber.  as  12,  the  denomination  of  the  product  is  the  sum  of  the  denominations  of 
the  factors.  Thus  prrnies  into  primes  give  seconds,  2  being  the  sum  .of  1  -f  U  the 
•leaominations  of  the  factors ,  seconds  into  thirds  give  fifths^  2+3=6  ;  second* 
mto  fourths  give  fixths,  and  lo  cu. 
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2.  Mnltipljr  each  term  iii  the  vtahiplicand,  begiooing  tt  the  low- 
est, by  the  highest  denominatioD  io  the  moltiplier,  and  write  the 
result  of  each  under  its  respective  term,  observing,  in  daodeci- 
mals,  to  carry  an  unit  for  every  12,  from  each  lower  deiomtnatioo 
to  its  next  superioor.  and  for  other  nmnbers  accordingly. 

3.  In  the  same  manner  mnhfply  all  the  multiplicand  by  the 
primes  or  second  denomination  in  the  mnltipUer,  and  set  the  re- 
sult of  each  term  one  place  removed  to  the  right  hand  of  those  im 
the  multiplicand. 

4.  Do  the  same  with  the  seconds  in  the  mnltiplfer,  setting  the 
result  of  each  term  two  places  to  the  right  hand  of  those  in  th« 
ttoltiplicand. 

5.  Proceed  in  like  manner  with  all  the  rest  of  the  denomifift* 
tions,  and  their  sum  will  be  the  answer  required. 

ExiMPLGS. 

I.  Multiply  2J  feet  by  2^  feti.  Or  thus. 

F.  '  ^  2-5 

2    6  Or  thus.  '           2-5 

2     6  ^                         

2i                        125 

6    0  —                        50 

13  0                           5                          


Ans.6     3 


1^  Abs.  6.26  square  feet. 


Ans.  6x  square  feet  »  6ft.  36in. 

So  that  the  3  is  not  3  inches,  h\ti 
36  inches,  or  ^  of  a  square  foot. 
%  Multiply  9f.  0'  6"  by  7f.  9*  3'' 

9     8     6 
7     9     3 


67  11     6  rs  Product  by  the  feet  in  the  r&uitipher. 

7    3    4     6'"  3=  ditto  by  the  primes. 

2    6     16'"'=  ditto  by  the  seconds. 

76    6    3     7     6  Answer.   . 

3.  IIow  many  square  feet  in  a  board  17  feet  7  inches  long,  and 
1  foot  5  inches  wide  ?  Ans.  24A.  10'  11" 

4.  How  many  cubtck  feet  in  a  stick  of  timber  12  feet  10  inches 
ktig,  1  foot  7  inches  wide,  and  1  foot  9  inches  thick  ? 

Ans.  36ft.  6'  8"  6'^ 
6.  How  many  cubick  feel  of  wood  io  «  load  6  feet  7  inches 
tong,  3  feet  6  inches  high,  and  3  feet  8  inches  wide  f 

Ans.  esft.  5' 8"  4" 
6.  There  i^  a  house  with  4  tiers  of  windows,  and  4  windows  in 
a  tier;  the  height  of  the  first  tier  is  6ft.  8';  of  the  second,  6ft.  9' ; 
of  the  third,  4ft.  6' ;  and  of  the  fourth,  3ft.  10' ;  and  the  breadth 
of  each  is  3ft.  5'  j  how  many  square  feel  do  Ihcy  contain  in  th** 
whole  ?  Ans.  2?f^ft.  T 
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Tbe  tvrp  following  questions  are  Sexceslmald. 

7.  If  2  places  differ  in  longitude  £^  l^';  what  is  their  difference 
of  time  ? 

MolU£«  12'  00"  00^' 
Ky  3'  69"  SO'"  the  time  in  which  the  sun  passes  through  l*" 

8'  46"  32"'  Answer. 

8.  Two  places  differ  in  longitude  31^  27'  30";  What  is  the  dif- 
ference, in  time,  of  the  sun's  coming  to  tbe  meridian  of  those  plat 
ces,  tbe  son  passing  through  16* in  an  hour? 

31«37'30" 

4'  00"  In  4'  of  a  solar  day,  or  day  of  24  hours,  tbe  sun  passes  I* 

$•    6' 30"  00"  Answer. 

9.  Bought  a  load  of  wood,  which  was  3  feet  wide,  2  feet  8  inch* 
es  high,  and  8  feet  long  \  what  part  of  a  cord  of  wood  did  it  con- 
tain ?  Ans.  Half  a  cord. 

10.  A  load  of  wood  was  4  feet  6  inches  wide,  3  feet  10  inches 
high,  and  7  feet  8  inches  long ;  how  many  feet  more  than  a  cord 
did  it  contain  ?  *  Ans.  4}  feet. 

11.  A  stick  of  timber  is  1  foot  8  inches  in  depth,  and  2  feet  3 
inches  in  width,  and  42  feet  8  inched  long  ;  how  mapy  solid  feet 
of  timber  does  it  contain?  Ans.  160. 

12.  Multiply  £3  6  8  by  £2  6  7. 

iB     s.    d.  V  . 

3    6     8 

2     6     7.  • 

■  13.  A,  B  and  C  bought  a  drove  of 

X3X  ^2=  £6  =^  6  0  0  sheep  in  company ;  A  paid  £1 4  ^. 
«s.X £2=128.  =  0  12  0  B,  £13  lOs.  andC,£ll  6b.  They 
8d.x£2=16d.  =014  agreed  to  dispose  of  them  at  the 
£3x68.  =16s.  Bs  0  16  0  market;  that  each  man  should  take 
^s.X6s.  =|fs. .  =  0  1  6  188.  as  pay  for  his  time,  &c.  and  that 
Id.x6s.  =||d.  =002  tbe  remainder  should  be  divided  in 
jC3x7d.  =£21d.  =  0  1.9  proportion  to  their  several  stocks  ; 
6s.x7d.  =|fd.  =  00  2^Y  At  tbe  close  of  the  tiale,  they  found 
8d.x7d.  =^^.=  0  0  0^  themselFes  possessed  of  £46  6s. 
— — — —  what  was  each  man's  gain,  exclu* 
Ans.  7  11     11^  si?e  of  the  pay  for  his  time»  kc: 

£14  6+£l3  10+ £11  6=£39,  and  £46  6— £30=  £7  6,  and 
£7  6— ]8s.x3=£4  lis.  Whole  gain,  and £4  11-t-39=2s.  4d.  gain 
in  the  pound.         ^ 

£14     6    0         £13     10  0         £11  6  0 

X     2     4  X      2  4  X  2  4  £  s.  d. 

0.13  3 

18     6  17  0  12  6      Proof.  <  1    1 1  <> 


4 


1^  '  4  6  3  9  ^16  3 


A.£l   13    3        B.£l  11  6       C.£l  6  3  £4  11  0 
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THE  SINGLE  RULE  OF  THREE, 

tS  90  called,  becaose  threie  numbers  are  given  to  6o<1  a  foartb, 
which  shall  have  the  same  ratio  to  one  of  the  gi^en  numbers,  as 
There  is  between  the  other  two.  It  is  usually  distinguished  into 
Direct  and  Inverse.  The  reason  of  this  distinction,  and  the  par- 
ticular rules,  will  be  given  hereafter.  It  will  be  more  easy  how- 
ever, for  the  student  to  proceed  according  to  the  following  General 
HuYe  for  stating  and  working  qnestidos  in  the  Rule  of  Three. 

^  Geiveral  Rule* 

11.  Place  that  number,  which  is  of  the  same  name  or  quality  as 
he  answer  sought,  for  the  second  term. 

i  2.  Consider  whether  the  answer  should  be  greater  or  less  Ihati 
the  second  term.  If  it  must  be  gfreater^  place  the  greater  of  the 
Wo  remaioiag  numbers  in  the  question  on  the  right  for  the  third 

^  *  This  l^ule,  on  acc<)unt  of  its  ^eat  and  extensive  usefolnesi,  is  sotnetiniM 
ttlled  the  Golden  Rule  mf  Proportion :  For,  on  a  proper  application  of  it  and 
the  preceding  rules,  the  whole  business  of  Arithmetick*  as  well  as  every  matbe- 
Watical  enquiry  depends.  The  rule  itself  is  founded  on  this  obvious  principle, 
Uiat  the  magnitude  or  quantity  of  any  effect  varies  constantly  ih  proportion  to 
Ibe  varying  part  of  the  cause :  Thus,  the  quantity  of  good^  banglit,  is  in  pro- 
portion to  the  money  laid  out ;  the  spaed  gone  over  by  an  uniform  motion,  is  in 
^portibn  to  the  time,  &c.  ' 

As  this  idea,  annexed  to  the  term,  proportion^  is  easily  conceived,  the  truth  of 
the  rule,  as  applied  to  ordiiiary  inquiries,  ihay  be  made  evident  by  attending  to 
principles,  already  explained.  * 

R  has  been  shewn,  in  Multiplication  o^  Money,  that  the  price  of  one,  multi- 
plied by  the  quantity,  is  the  price  of  the  whole ;  and  in  Division,  that  the  price 
•f  the  whole,  .tlivided  by  the  quantity,  is  the  price  o^  one :  Now,  in  all  cases  of 
valuing  goods,  kc.  where  one  is  the  first  tennu)f  the  proportion,  it  is  plain  that 
the  answer  found  by  this  rule,  will  be  the  same  as  that,  found  by  Multiplication 
of  Money ;  and,  whete  one  is  the  last  term  of  the  prdpordon,  it  will  be  the  same 
as  that  found  by  Division  of  MoBey» 

In  Hke  manner,  if  the  first  term  be  any  number  whatever,  it  is  plain,  that  the 
prod!ict  of  the  second  and  third  terms  will  be  greater  than  the  true  answer,  re- 
quired, by  as  mu^  as  the  pri(Se  in  the  second  term  exceeds  the  price  of  one,  or 
•a  the  first  term  eifcceedra  unit ;  consequently,  this  product^  divided  by  the  first 
term,  will  give  the  true  answer  required: 

Note  ].  When  it  can  be  done,  multiply  and  divide  as  in  Compound  Multipli- 
cation, and  Compound  Division. 

2.  If  the  first  term,  and  either  the  second  or  third  can  be  dividetl  by  any 
number  without  a  remainder,  let  them  be  divided  and  the  quotient  used  instcntl 
of  them. 

The  following  methods  of  operation,  when  they  can  be  used,  perform  the 
work  in  a  much  shorter  manner  than  the  general  rule. 

1.  Divide  the  second  term  by  the  first ;  Multiply  the  quotient  into  the  thirJ, 
and  the  product  will  he  the  answer.  ' 

2.  Divide  the  third  term  by  the  first ;  multiply  the  quotient  into  the  jec^nd,  , 
pjMl  the  product  will  be  the  answer. 

3.  Divide  the  first  term  by  the  second,  and  the  third  by  that  quotient,  and  {he 
Ust  quotient  wtU  be  the  answer. 

4.  Divide  the  first  term  by  thetliiiNl,  and  flie  secopfl  by  that  quotient,  ami  ihc 
last  qucftiuat  will  be  the  anwer. 

R 
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temi ;  but  if  the  answer  must  be  less,  place  the  le^s  of  the  tiro 
numbers  On  the  rij^ht  for  the  third  term,  and,  iu  each  case,  pli^ce 
the  remaining  number  ou  the  lefl  lor  tbe  first  term. 

3,  Divide  the  product  of  the  second  and  tbird  terms  by  the  first 
term^  and  the  quotient  vrill  be  the  fourth  term  or  answer  sought* 

Note.  As  all  questions  in  tbe  Rule  of  Three,  a^e  readily  solved 
by  this  process,  alt  the  statementis,  unless  specially  meQtknied»  will 
be  made  according  to  this  rule. 

The  method  oi  proof  is  by  inverting  the  question. 

But,  that  I  may  nKikc  the  method  of  working  this  excellent  Rule 
as  intelligible  as  possible  to  th«  learner,  1  shall  divide  it  into  tbe 
several  cases  following  : 

1.  The  fourth  number  i^  always  found  in  the  same  name  iit 
which  the  second  is  given,  or  reduced  to  ;  which,  if  it  be  m>t  the 
highest  denomlDation  of  its  kind,  reduce  to  the  highest  when  it  can 
be  done. 

2.  When  the  second  number  fs  of  divers  dehominaiibn*,  bring  it 
to  the  lowest  mentioned,  and  the  fourth  will  be  foinul  in  the  same 
name  to'which  the  Second  is  reduced,  whicli  reduce  back  to  the 
highest  possible. 

3.  If  the  first  and  third  be  of  different  n^nf^s,  or  one  or  both  of 
divers  denominations,  redace  them  both  to  the  loivest  denomination 
mentioned  in  either 

4.  When  the  product  of  the  second  and  thi^d  is  divided  by  the 
first ;  if  there  be  a  remainder  after  the  divisicm,  and  the  quotient 
be  not  the  least  denomination  of  its  kind;  then  mufliply  the  re- 
mainder by  that  number,  which  one  of  the  same  denomination  with 
the  quotient  contains  of  th<^  nestt  less,  and  divide  this  product  again 
by  the  first  rmmber ;  and  thus  proceed  (til  the  least  deoomtnatloiv 
foe  found,  or  till  nothing  remain. 

5.  If  the  (irst  number  be  greatef  than  the  pro<luct  of  the  second 
and  third  ;  then  bring  the  second  to  a  lower  denomination. 

6.  When  any  numl*er  of  barrels,  balcsy  or  other  packages  or 
pieces  are  given,  each  ontaining  an  equal  quantity,  let  the  con* 
lent  of  one  be  reduced  to  the  lowest  name,  and  tlien  multiplieil  by 
the  given  number  of  packages  or  pieces. 

7.  If  the  given  barrels,  bales,  piecen.  &c,  be  of  unequal  con- 
tents, (as  it  most  gencralfy  hnppens)  put  the  separate  content  of 
each  properfy  under  one  another,  then  add  them  together,  ami 
you  wiH  have  the  whole  quaiVtity. 

ExAMPLKS. 

I.  If  6fe  of  sugar  cost  9s.  what  will  30ife  cost  at  (he  same  rate  ? 

i\    s.      8> 

Here  the  anatver  must  be  money.  As  6  :  9  : :  30  :  the  Answer, 
there  tore  99.  is  the  second  term  ;  a^  9 

50Ife  must  cost  more  than  6Ib,  30lf5  

must  be  placed  on  the  right  of  9«.  for  0)270 

the  third  tonn,  and  Gib  on  the  left  -— ; 

for  the  firat  term.  458  =si;)l{  Ss.AiiSw 
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Agaki,  Bj  iQVerling  tbe  order  of  tbe  ijaefiion,  it  wiH  be, 

2.  If  98.  buy  6h  of  sugar,  hoiir  moch  will  £^  56.  buy  at  that 

IBte?'  8.     ft        8. 

418^^  :  a  :  :  4&:  jthe  Ana. 
6 

9)270(30ft  Aq«. 

Again,  3.  If  30£  of  iQgar  be  worth ^2  5s.  hov  ii^uch  may  I  buy 

&r  96.  '  .  s.     ft       «., 

As  43  :  30  :  :  9  :  the  Am. 

a 

•45)270(6fe  th«e  Ana. 
270 

Again,  4.  Suppose  .£2  58.  will  buy  30ft  of  augar :  What  will  6ft 
of  the  aame  8Ug^r  cost  ?      .      ft    s.       ft 

As  30  :  4^  :  :  6  :  the  An?- 

3|0)27)0 

9s.  Ans. 
N.  6.  The  last  three  questions  are  only  the  first  varied^  being 
pQ|^  vfierely  to  show  how  any  questioa^  in  this  Rule,  may  be  in- 
verted. 
5.  If  5  yds.  pf  cloth  cost  $10  what  wiU  2Q  yds.  come  to  t 
yds.  $       yds. 
^  As  6  :  10  :  :  20 

•  10ui.55=:2 

$40  Ans. 
Here  I  diride  the  2d  term  t^  the  Ist^  and  multiply  the  quotient 
ipto  the  3d,  for  the  answer. 

yds.  $'     yds- 
As  5  :  10  r  :  20 
4=20^5 

$40  Ans. 
Here  I  divide  the  3d  termtiy  the  1st,  and  multiply  the  quotient 
into  the  2d,  for  the  answer. 

7.  If  20yd4.  cost  $120,  how  many  yards  may  I  have  for  $30? 


$  yds.    $ 

120  :  20  :  :  ^ 


As  120:  20  :  :  30 

J20-5t20=?(5  quot.  and  3a-$^=5  yards,  An6wer. 

Here  I  divide  the  1st  term  by  the  2d,  ai^d  then,  the  3d  term  by 

Ike  qtiotient  for  the  answer.  $     yds.       $ 

Again,  8.  As  120  :  20  ::  30 

12075-305? 4  quot.  and,  20-M=5  yards,  Ana. 
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Her^  I  divide  the  l6t  term  by  the  Sd,  and  theo,  the  2d  ten^  bj 
that  quotieDt  for'tbe  ^osifer. 

9.  If  Icwt  of  tobacco  cost  j£5  12  9| ;  what  will  Scwt.  ditto  cost? 

cwt.  £>  8.  d^     cwt 
As  1  :  6  12  9^  :  :  8 
8 

Ads.  £Ab    2  4 
Here  there  is  oo  need  of  reducing  the  middle  term«  becaose  it 
can  be  performed  by  compound  multiplication,  the  first  term  being 
an  onit. 

10.  If  Scwt  of  toba(H:o  cost  £45  2  4d  ;  what  is  that  per  cwt.  ? 

£  s.  d. 
8)46  2  4 

Ans.    612  ^ 

Here  there  is  no  need  of  reducing  the  middle  term,  because, it* 
may  be  performed  by  compound  division  only,  the  3d  term  being 
an  unit. 

11.  If  9cwt.  3qrs.  sugar  costX27  Hs*  6il.  wl^at  will  2cwt.  Iqr. 


1ft  cost? 

• 

£  s.  d. 

2cwt  Iqr.  1ft 

9cwt. 

?qrs. 

27  17  % 

4 

4 

20 

9 

28 

39 

657 

28 

12 

— 

73 

312 

6690 

>9 

78 



•  263 

1092 

ft 

a. 

ft 

As 

1092  :  e690  :  : 

.263  : 

:the 

answer. 

263 

2007 
4014 
1338 

12 

1092)1759470(1611 
1092         - — 

2|0)13|4  3d. 

6674       j^Q  146.  3d,  Answer. 
6562 

1227 

1092 

1360  carried  over. 
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Brooght  o?er  1360 
109g 

268 
4 

1092)Id32(0qr. 
Note  1.  If  JOQ  look  at  the  stating,  yoo  will  ^ee  that  the  first  aid 
third  terms  are  of  the  same  liiod,  but  of  different  denominations, 
and  therefore  are  reduced  to  the  same  name  or  denomioatioii,  and 
that  the  demand  of  the  question  Hes  on  the  3d  term. 

2.  That  the  middle  term,  being  giireo  in  poondi,  shillings  and 
pence,  is  reduced  to  pence.     By, 

5.  If  (he  second  term  were  in  federal  money,  it  would  be  suffi* 
cient  to  proceed  aecordiog  to  decimals.  Thus :  if  the  price  were 
$92  Blc.  7m,  ft    D.  c.  m.    ft 

As  1092  :  99*917  : :  263  :  the  Ans. 
263 

278751 
567602 
186834 


D.  c.  m* 


1092)24437171(22-578+, 
2184 


8667 
7644 

9131 

8736 

395 
12.  If  67jds.  cost  ^9  what  will  9yds.  cost  at  (hat  rate  ? 
yds.    £    yds. 
As  67  :  69  :  :  9 
9 

67)621(£10  17s.  lOd.  2f4qr8.  Ans. 
Here,  all  the  terms  bein^  whole  numbers,  there  is  no  need  of 
reducing  the  middle  one  until  after  stating. 
The  same  in  Federal  money  would  stand  thus  : 
yds.     D.  c.      yds. 
As  67  :  172  60  :  :  9 

'     ^  D.c.m. 
M)l662-60(27-23-7 
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13.  If  my  iocome  be  109  guintat  per  annuin,  I  desire  t^  kooir 
what  1  may  gpepil  per  day,  so  that  1  m^y  lay  up  £45  at  the  year'9 
end?  An».£0  &  iO}  ^y  per  day. 

Note  1.  You  must  subtract  J£45  from  the  yalue  of  109  guineas. 
2.   There  being  365  days  in  a  year,  your  question  must  next  be 
stated  thus : 

D.     Quin.     £      D;     s.  d.    qr. 
As  365  :   109—46  ;:  )  :  6  10  3^Jy  the  Ans. 

14.  If  my  salary  be  £43  12s.  5d.  per  annum,  what  does  it  amount 
to  per  week  ? 

An8.£0  J6s.  9|}d. 
The  Stating.  ^     Note.  As  there  are  62  weeks 

W.     Jp    «8.  d.     W.  .  land  1  day  in  a  year,  you  will  get 

As  52  :  43  12  5  ::  1  :  tbo  Ans.  Uhe  true  answer  to  the  above^ 

\  question  by  the  following  ratio. 
D.       £    8.  d-      D. 
As  365  :  43   12  5  ::  7  :   166.  C§f|d. 

15.  Suppose  0)y  income  to  be  16s.  8||{d.  per  week,  what  is  it 
per  annum  ?  Ans.£43  138.  1^  ^jd. 

Note  1.  You  must  first  reduce  the  middle  term  to  pence. 

2.  You  must  multiply  by  365  (the  denominator  of  the  fraction) 
^nd  add  to  the  proiiuct  the  283  whi^h  remains  ;  and  remember  al- 
ways to  do  so  in  simitar  cases. 

3.  You  must  divide  by  7,  the  first  term  and  th«  qtiotient  will  be 
the  answer  in  365ths  of  a  penny  ,^  which  (in  all  similar  cases)  must 
Ve  firj>t  divided  by  the  denominator,  and  then  brought  into  pounds. 

16.  If  I  am  to  pay  Is.  7d.  per  week  for  pafturing  a  cow  ;  what 
must  I  give  per  week  for  37  cows?  £2  18s.  7d.  Atis. 

17.  How  many  yards  of  cloth  may  be  bought  for  $195  75c.  of 
which  9^yds.  cost  ^U  2c.?  168yds.  3qrs.  Ans. 

18.  If  I  buy  57  yards  of  cloth  for  49  guineas ;  what  dul  it  cost 
per  ell  English  ?  £1   lOs.   l^^Mns.    /. 

19.  A  merchant,  failing  in  trade,  owes  in  all  £3475,  and  has  in 
mouey  and  effects  but  £2346  13  ,4 :  Now,  supposing  bis  effects  ar^ 
delivered  up,  pray,  what  will  each  creditor  receive  on  the  pouud  ? 

£  £      s.  d.      £  ■ 

As  3475  :  2316  13  4  ::  1  .:£a  13s.  4d,     Ans. 
CO.  A  owes  B£3475,  but  R  compounds  with,  him  for  13^.  4d.  on 
the  pound  ;  pray,  what  must  he  receive  ibr  bis  debt  ?     ' 

£2316  13s.  4d.  Ans. 

21.  If  the  distance  from  Newbnryport  to  York  be  31  miles ;  I 
flemand  how  many  Umes  a  wheel,  whose  circumference  is  15:}  feet 
will  turn  round  ia  performing  the,^ourney  ? 

10560  tim^s.  Answer* 

22.  Bought  9  chests  of  tea,  each  weighing  3cwt.  2qrs.  21!b.  at 
£4  98.  per  cwt.  what^c^me  they  to  ?  * 

£147  13s.  8fd.  Ans; 

23.  Wbst  will  37?r  gross  ef  brutlons  come  to  at  13  cenU  per 
doz^u  I    '  "  ^58  £,0c.  Au9. 
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54.  A  farm,  contaiiniig  125  A.  3r.  27p.  is  rented  at  gll  50c.  per 
tecre.;  what  is  the  vearlv  rent  of  that  farm  ?  I  i/  U  K. 

)gl44)t6c.  e^m.  Ads. 

25.  If  a  Bhip  cost  46537  what  are  f  of  her  worth  ? 

Eisfb*    £      Eigh.  £    8.  d- 

As  8  :  537  ::  3  ;  201  7  6  Ans. 

26.  If  ^  of  a  ship  cost  ^1163  what  is  the  whole  worth? 

^2658  28c.  6m.  Ana. 

27.  Booght  a  cask  of  wine  at  76c.  6fn.  per  galJon,  for  gl26; 
how  much  did  it  cohtain  ?  ^  163^al.  Iqt.  IfVpt.  Ans. 

28.  What  comes  the  insnrince  of  J£537  15s.  to,  at £4^  per  cent- 
om  ?  £      £        £    s.      £  S.6. 

As  100  :  ii  ::  537  15  :  24  3  11^  f^  Ans. 

29.  What  come  4he  commissions  of  £785  to  ^t  3}*gtiiiiGas  per 
cent  ?  Je38  99.  3 J  ^'^d.  Ans. 

30.  A  merchant  honght  9  packages  of  clolh,  at  3  guineas  for  7 
yards :  each  package  contained  8  parcels^  each  parcel  12 pieces,  and 
each  piece  20  yards  ;  hew  many  dollars  came  the  whole  to,  and 
h*>w  many  per  yard  ? 

Yds.  gnin.  pack.  § 
As  7  :  3  ::  9  :  34560  Aft^,  for  the  tvhole  co*t. 
Yds.  guin.  yd.    ^ 
As  7  :  3  ::   1   :  2  Ans.  per  yard. 
31 »  A  merchant  honght  49  tuns  of  wine  for  ^910  ;  freigtitcost 
J9Q;  duties  JI40;  cellar  $31  67c.  {  other  charge*?  ^50  and   he 
would  gain  $185  by  the  bargain  ;  what  must  I  give  him  &r  23  tuns  '^ 
TiiOft.      $       §       i      $    c,      ^       i     Tims.    $ 
As  49  :  910+90+40+31  67+50+165  ::  23  :  613  33c  Ann. 

32.  If  $100  gain  $6  in  a  year,  what  will  $475  gain  in  that  time  '> 

Ans.  $28  50c. 

33.  The  earth  being  360  degrees  in  circumference,  turns  round 
on  its  axis  in  24  bourn  ;  kow  far  does  it  turn  in  one  minute,  in  the 
43d  parallel  of  latitude  ;  the  det^ree  of  longitude,  in  this  latitude, 
beingabout  51  st^ate  miles?    H.       D.       M.      M.      M. 

As  24  :  360  X  51    ::   1   :   I2J  Ans. 

34.  ShiptTorthe  West  Indies  225  quintals  offish,  at  15*,  6d.  per 
quintal  ;  37000  feet  of  boards,  at  8|  dolls,  per  1000;  12000  shin- 
gles, at  ^gijtn.  per  1000  ;  19000  hoop»  at  $1^  per  1000,  nnd  53  half 
joes  ;  and -in  return,  1  ha?e  had  3000  galU.  of  rum,  at  Is.  3d.  per 
gallon  ;  2700  gallons  of  molasses,  at  5Jcl.  per  gallon  :  ISOOfe  of 
coffee,  at  8^4.  perfe,;  and  19cwt.  of  sngjar,  at  12^.  3d.  percxvt.  and 
my  charges  on  the  voyage  ivere  £37  123.  pray,  did  I  gain  or  lose, 
tad  how  much  by  the  voyage  ?  Ans.  lo5*t£l34  9s.  9d. 

35.  f  f  a  staff,  4  feet  long,  cast  a  shade  (on  level  ground)  7  feet ; 
what  is  the  height  of  that  steeple,  whose  shade,  at  the  same  time, 
measures  198  feet?*  F.sh.  F.hei.  F.sh.  FMei. 

A«  7  :  4'::   198  :   113^  Ans. 

•  As  the  nfys  of  lij^ht  from  (he  sun  may  be  coniidered  jmrallel,  the  Ungth$  of 
the  ibadows  nmat  ho  proportionbd  to  th«  hd^ht*  of  the  obj«'c!<.    Hr ne^  \h^  rfm 
soa  of  tbc  ctatement  of  this  qnettion. 
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*3&.  Suppose  t  tax  of  ^755  be  laid  on  a  town,  and  the  intentdrjT 
of  all  the  estates  in  the  town  amoQats  to  ^9345,  what  mast  A  pay 
%hose  esute  is  $149  ? 

i         $  '       $       $  .  c.  m. 
Ab  9345  :  755  ::   149  :   1%  12  7  Ans. 


*■  Itinaj  not  be  imiss  to  show  the  g^eneral  method  of  assessing  town  or  patnah 
tees,  ^int,  then,  an  inTentory  of  the  value  of  all  the  estates,  both  Veal  and  per- 
vooal,  aijd  the  number  of  polls  /or  which  each  person  is  rateable,  must  be  taken 
in  separate  columns :  The  most  concise  way  in  then  to  make  the  total  value  ctf* 
t^  inventory  the  firrt  term,  the  tax  to-  be  assessed  the  second,  and  $\  the  third, 
and  the  quotient  will  show  the  value  on  the  dollar :  2dly,  make  a  table,  by  mul- 
tipliplying  the  value  on  the  dollar  by  1,  2,  3,  4,  &c.^3dly.  From  the  inventory 
take  the  real  and  personal  estates  of  each  man,  ami  find  them  separately  in  the 
aible,  which  wm  diew  you  each  man's  proportional  share  of  the  tax  f6r  real  aad 
personal  estates. 

J^ote.  If  any  part  of  the  tax  is  averaged  on  the  polls,  or  otherwise,  before  stat- 
ing to  find  the  value  on  the  dollar,  you  must  deduct  tlie  sum  of  the  average  tax 
from  the  whole  sum  to  be  as^iessed :  for  which  avem^e  yon  must  have  a  sepa^ 
i-ate  colunm,  as  well  as  for  the  real  and-^rsonal  estates. 

EXABCPLE. 

Snppeee  the  Oeoeral  Court  should  grant  a  tax  of  <t500000,  of  which  the  towa 
of  Newburyport  is  to  pay  $5312  50c.  and,  of  which  Uie  polls,  being  15.>0,  are  to 
pay  $1  25c.  each : — ^The  towa's  inventory  amounts  to  3>430000,  what  will  it  be 
on  the  dollar,  and  what  is  A's  tax,  Whose  estate  (as  by  the  inventory)  k  as  fol- 
lows, viz.  real  $1376,  personal  $1149,  and  he  has  ^ 'polls  ? 
Pol.  $  o.       Pol.        $     c. 

Flr*t,  ^s  1  :  1  25  ::  1550  :  1937  50  the  average  part  of  the  tax  to  be  de- 
ducted from  |531^  50c.  and  there  will  remain  $33^ 
$  $        $ 

S^eondly,  As  450000  :  3375  "  1  :  7im.  on  tha  dollar. 

TABLE. 


$.  $ 

c. 

m, 

$       $ 

c. 

m. 

$        $ 

r. 

I  is  0 

0 

7i 

20  isO 

15 

0 

200  is  1 

50 

2-0 

I 

5 

30  —  0 

22 

6 

an)  — 2 

25 

3-0 

2 

^, 

40  —  0 

30 

0 

#400  —  3 

00 

4-0 

3 

0 

60-0 

37 

5 

500  —  3 

75 

6-0 

3 

74 

60-0 

45 

0 

600  —  4 

50 

6-0 

4 

5 

70  —  0 

52 

5 

•?(»0  — 5 

^1 

7  —  0 

5 

21 

iBO  — 0 

60 

0 

«00  — 6 

00 

8-0 

6 

0 

90-0 

67 

$ 

900  —  6 

"75 

9-0 

0 

74 

100  —  0 

75 

1000  —  7* 

50 

10-0 

7 

5 

>f  ow,  to  find  what  A's  rate  wiH  be,' 

TTis  real  estate  being  $1376, 1  find  by 
ihe  table,  that  $1000  is     -     $7  50c. 
♦hat  $300  is       •        •         -    3  25 
that  $70  is        -        -        -        52  5m. 
and  that  $6  is   -         -         -  4 

ivT  his  real  ^^te  (|>1U  32 

In  like  manner  I  find  his  tax  >  ^^^    ^.    .i  ) 
for  personal  estate  to  be  J  *^    ^*      *  > +$10  2^a=$22 

aj « .?  T>o!>,  at  $1  25c.  o«ch  &re       3    75         ) 


Real. 

S   cm. 

4'  c,  m. 

a  61  Ti 

r'oiis. 
?.   c.  m. 

'lotal. 
t  cm. 

10  32  U 

J  75 

68c.  74m. 
or,  $22  6Cc.  An*. 
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37.  If  50  gallons  of  water,  in  one  hoar,  fail  into  a  cistern,  con- 
taining 230  gallons,  and  by  a  pipe  in  the  cistern  35  gallons  run  Qut 
in  an  hour  ;  in  what  time  will  it  be  filled?  An^.  15|h. 

38.  A  batcher  went  with  £416,  (o  bny  cattle  :  Oxen,  at  £tZ  each« 
cows  at£4«  steers  ai  £3  10s.  and  calves  at  £2  10s.  and  of  each  a 
like  number ;  how  many  of  each  could  he  purchase  with  that  sum  ? 

Ans.  13  each. 

39.  Said  Harry  to  Dick,  my  purse  and  money  are  worth  3j  guin- 
eas, but  the  money  is  worth  eleven  times  as  much  as  the  purse  ; 
pray,  how  much  money  is  there  in  it?  Ans.  £4  3s.  5d. 

40. ♦  If  f  of  a  yaf'd  cost  }  of  a  £,  what  will  ^  of  a  yard  cost  ? 
A«  ?  :  i  -  rV  :  iXj\'H^m^  Answer. 
Or  I  :  4  ::  j\  :  |xiXf,=m-e  =  £l  ?«.  1^. 

41.  There  is  a  ciele m,  having  four  cockd  ;  the  first  will  empty 
it  in  ten  minutes;  the  second  in  20  minutes;  the  third  in  40,  and 
the  fourth  in  80  minutes  ;  in  what  time  will  all  four,  running  to- 
gether empty  it  ? 

Cist.  Mih.      C^   )      Cist.  Min.  Cij^t.  Min. 

:   1    ::    60:    ^,,\AsllJ:60    ::    1   :  5X  Ans. 
/IS  45  60X4 

\J^J  that  is-  :  60  ;:  1  ;  'J^=^^' 

11}  Cist. 

42.  A  and  B  depart  from  the  same  place,  and  travel  the  same 
road  ;  but  A  goes  5  day<i  before  B,  at  the  rate  of  20  miles  per  day  ; 
B  follows  at  the  rate  of  25  miles  per  day  :  In  what  time  and  dis« 
tance  will  he  overtake  A  ? 

M.    M.   D.    M.  D.  D.  D.  M.      D.     M. 

As  25—20  :  1  ::  20X5  :  20.     And,  As  1  :  25  ::  20  :  500 

43.  If  the  earth  revolves  366  times  in  365  days,  in  what  time 
does  it  perform  one  revolution  ? 

Ans.  23h.  56'  3"  66'"+*»l  Sidereal  day.t 

44.  If  the  earth  makes  one  complete  revolution  in  23h.  56'  S^'-f-, 
in  what  time  does  it  pass  through  one  degree  ? 

Ans.  3'  56''  20"* 

45.  If  the  earth  performs  its  diurnal  revt)lution  in  a  solar  day,| 
or  24  hours  ;  in  what  time  does  it  move  one  degree  ?      Ans.  4' 

46.  Sold  a  c^rgo  of  flax  seed  in  Ireland,  for  i^l795  lOn.  In«h 
money ;  what  doen  that  amount  to,  in  Massachusetts  currency,  J£8( 
5s.  Iri^  being  equal  to  XlOO  Massachusetts. 

Ads.  £2209  16s.  lid. 

♦  If  the  first  term  of  the  statement  be  a  Vulgar  Fraction,  whether  the  other 
terms  are  of  not,  after  the  first  and  third  terms  are  reduced  to  the  same  dcnomi- 
nalioQ,  invert  the  lirpt  term  as  in  division  of  Vulgar  Fractions,  and  the  product 
of  the  three  terms  will  of  course  be  the  answer. 

The  stwUmt  should  work  the  questions  in  Vulgar,  or  Decimal  Fractions,  ur- 
cordiog  as  the  rules  for  fractious  require. 

t  A  sidereal  day  is  the  space  of  time  which  hftppena  between  the  departure 
of  a  star  from,  and  its  retiun  to  the  same  meridian  a^iii. 

I .  The  solar  day  is  that  s^mce  of  time  which  intci-venes  between  Iho  emVs 
deporting  from  any  onie  meridiuu,  und  iu  return  t'>  Ou:  y  rnir  a:foiri. 
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47.  My  correspondent  in  Maryland  purchased  a  cargo  of  flou^ 
for  me,  for  JS437  that  currency  ;  how  much  Massachusetts  money 
must  I  remit  him,  JC125  Maryland  being  equal  toJClOO  Massachu- 
setts, or  5  Mar.  =4  Mass.  Ans.J£349  I2a. 

4G.  A  bill  of  exchange  was  accepVed  at  Newburyport  for  the 
payment  of  £345  10,  for  the  like  value  delivered  in  Neit  York, 
at  £1331  New  York  currency,  for  £100  Massachusetts  ditto  ;  hoW 
much  money  was  paid  m  New  York  ?  An».  £460  >3s.  4d. 

40.  When  the  exchange  from  Massachusetts  to  Georgia  is£B3^^ 
Georgia  per  £100  Massachusetts,  how  much  Massachusetts  money 
must  be  paid  in  Boston  to  balam:e  £457  Georgia  currency  ?  ' 

Ans.  £548  8s.  Mass. 

50.  A  merchant  delivered  at  Boston  £520  Massachusetts  curren- 
cy, to  receive  £400  in  Philadelphia;  what  was  the  Masaacbusetts 
pound  valued  at  ?  AhK  £l  5?.  Penn. 

51.  If  Idrawa  bill  of  e:tchange  for £5.37  tOs.  6d.  Massachusettf, 
to  be  paid  in  Ireland,  at£l23Y^^  Massachusetts,  per£]00  Irish,  or 
16  Mass.  for  13  Irish ;  for  how  much  Irrsh  money  must  I  draw  the 
bill?  Ans.  £436  Hs.  9Jd  Irwh. 

52.  Suppose  a  bill  is  drawn  in  Ireland,  and  payable  in  Boston, 
for  £673  12s.  6d.  Irish  ;  how  much  Massachusetts  money  comes  it 
to,  the  exchattge  at£81|  Irish,  Der£100  Massachusetts  ? 

Ans.  £829  Is.  6^.  Mass. 

The  value  of  any  quantfty  of  silver  in  any  of  the  currencies  of 
the  United  States  may  he  found  by  the  following  proportion. 

As  the  number  of  grains,  contained  in£l,  is  to£l  ;  so  are  the 
grains,  in  any  given  quantity,  to  its  value. 

53.  What  is  the  value  of  tfe  of  silver  in  Massachusetts  currency  ; 
the  pound,  or  20  shillings,  coDtaining  i303|  grains  ?  £«.  d. 

As  13.931:  1  ::  5760  :  4  2  8- 

54.  If  fyd»  cost  ^J  what  will  lOJyds.  come  to  ? 

Ans.  $59  6c.  Urn. 

55.  If  70  bushels  of  corn  cost£l2^,  what  is  it  per  bushel  ? 

Ans.  38.  7Jd. 
66.  Ify^of  *  8^'P  cost £51,  what  are  f^(3{  her  worth? 

Ans.  £10  188.  G^d.  f 
57.  At  ^3|  per  cwt.  what  will  9|fe  come  to  ?      Ans.  31c.  3m. — 
53.  A  person   having  J  of  a  vessel,  sells  |  of  his  share  for 
|1000J;  what  i:?  the  whole  vessel  worth  ?         Ans.  jJl202G  25c. 

50.  A  merchant  sohl  5i  pieces  of  cloth,  each  containing  12Jydsr. 
at  12|c.  per  yard^  what  did  the  whole  amount  to  ? 

Ans.  g8  82Jc. 

60.  A  boys' of  B  £5602  bank  stock,  at  £85|  percent,  what  corner 
it  to?  Ans. £480  -7s.  6Jd. 

61.  A  merohauft  makes  insurance  upon  a  vessel  and  cargo,  valu- 
ed at  £3750  IGs  at  15|  guineas  per  cent,  what  does  the  piemiumr 
amount  to?  Ans  £C13  liis.  5^1. 

62.  A  merchant  in  Holland  draws  a  bill  upon  his  correspondent 
in  Boston  for  3760  ducats  at  3i,  4jd.  :  How  much  Massachusetts 
currency  must  he  receive  ?  Ans.  £1505  128,  Cd. 
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63.  A  genfleman  from  BostoQ  beiag  in  England,  ^here  Ihe^ 
price  of  silver  is  to  that  of  gold,  as  1  to  15^:1^,  exchanged  158^& 
of  silver  for  gold  ;  oo  bia  return  to  Massachusetts,  where  the  price 
of  silver  is  to  that  of  gold,  as  }  to  IS^f,  a  friend,  wanting  hts  gold, 
gave  him  the  valoe  thereof  in  silver ;  what  weight  of  silver  did 
he  gain  by  the  exchange  ? 

feS.    G.     fcS.    feG.       G.      S.        O.      ftS. 
As  15^  :  I  ::  158J  :  lOJ    As  |  :  \5{\  ::  lOJ  :  162||.  Ans.  4,4/^6. 

64.  A  merchant  bought  a  number  of  bales  of  velvet,  each  cpu- 
taining  129^  yards,  at  the  rate  of  j$7  for  5  yardfi,  ami  sold  them 
out  at  the  rate  of  ^11  for  7  yards ;  and  gained  ^^00  b^  the  bar- 
gain ]  how  many  bales  were  there  ? 

Yds.    i    Yds.    t  Sold  6  yanls  for  7f  Dollars. 

Bought  5yd;9'for  7  Dollars. 

In  5  yards  gained  4  Pollar. 

$  Yds.      $        Ydff.  Yds.     B.      Yds.       B. 

As  f  :  6  ;:  20b  :  1166f,and,    As  129^^  :  |  ::   1166f  ;  9  Ans. 

Although  the  method  before  laid  down  t>e  universally  applicable, 

yet  there  are  other  metbpds  more  ready  and  ei^peditioqs  in  some 

particular  cases. 

Rule  L 
If  tbe  first  and  third  terms  be  fractions,  and  the  second  a  whqle 
number,  reduce  the  first  and  third  lo  one  common  denominator, 
then,  rejecting  the  deDpminator^,  make  the.  numerator  of  the  first, 
the  first  term,  and  the  nuiDerator  of  tbe  tbird,  the  third  term,  and 
work  as  in  wbole  numbers. 
If  f  of  a  yard  cost  9s.  what  co^t  ^  yard  at  that  rate  ?    ■  > 

|=JJ  aod  xV^J}*    N<i*^>  ^«  ^^/'  ^«'  ••  1"*  •  8«-  4|d.  Ans^ 
RuLie  U. 
If  of  the  first  and  third  terms,  one  be  1,  and  the  other  a  fraction  : 
put  the  denominator  of  the  fraction  instead  of  1,  and  the  iiumera- 
tor  in  the  place  of  the  fraction,  and  work  ^  in  whole  numbers,  as 
before. 
kf  1  acre  of  lant}  cost^lS,  what  will  f  of  an  acre  cost  at  that  rate  ? 
Den.        £       Num.       £  s. 
As     8     :     12     ::     ^     :     7  10  Ans. 
If  the  question  were  wrought  with  the  fractions,  it  is  evident  that 
the  denominator  would  belong  both  to  the  dividend  aqd  divisor, 
and  thus  destroy  each  other.     Then  in  the  ei^ample  under  Hule  I. 
the  statement  woqld  be, 

9x14 
As  if  :  9  ::  J*  :  the  answer=ffx9xl}=-Y^-. 

And  under  Rule  U.  the  statement  would  be, 

A    i     to      s  8X12x5     12X5 

As  I  :  12  ::  f  :  answer—       --„-_-. 

Whence  the  reason  of  the  rules. 
65.  If -625  of  a  yard  cost  JB-25,  what  will  4«75yds.  come  to? 
Yds.      £      Yds.     4.75X-25    ^       ^   «• 
As  'C^o  :  -25  ::  ^75  :  -:— ^^-=;:1.9=1   18  Ans. 
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66.  If  9-75ydf.  cost  jjU  25c.  what  will  -Syds.  cost? 

Abs-  67c.  6}|m. 

67.  There  is  a  cistern,  which  has  3  cocks  ;  the  first  will  empty 
jt  in  *25  hour,  the  second  in  *75  of  an  hour,  and  the  third  in  1*5 
hour  :  in  what  time  will  it  he  emptied  if  all  t&ree  run  together? 

H.    Cist.    H.     Cist. 
,  (25  :   1  ::  1  :  4 

As  {-75  :   1  ::   1  :   1-333+ 
(l-5  :   1  ::   1   :  0-667— 

6  Cist. 
s  Cist.  H.  Ci»t.  H.  H.  m. 

As  6  :   1  ::   1   :  |=0  167—  =  10  Ans. 

68.  A  conduit  has  a  cock,  which  will  fill  a  cistern  in  -2  of  an 
hour :  this  cistern  has  3  cocks  ;  the  first  will  empty  it  in  1-25  hour, 
the  second  in  *625  ol*  an  hour,  and  the  third  in  *5  hour,  in  what 
time  will  the  cistern  be  filled,  if  all  four  run  together? 

Ans.  Ih.  40in« 

69.  If  19y4s.  cost  $25  75c.  what  wilt  435*5yds.  come  to. 

Ans.  5^590  21c.  T^m. 

70.  If  345yds.  of  tape  cost  ^5  I7c.  5m.  what  will  one  yard  cost? 

An?.  Oc.  Im.  *b. 

71.  If  I  give  ^^2  82c.  5^9.  for  675  tops,  how  many  taps  will  19 
mills  buy  ?  Ans.  1  top. 

72.  If  when  wheat  is  ^1  per  bushel,  the  two  penny  loaf 
weigh  9-6oz,  what  ought  it  to  weigh  when  wheat  \»  f\  25c.  per 
bushel?  fi^m.  7oz.  13p«vt.  Hgrs. 

73.  How  q[iuch  io  len^^th,  that  is  8^  inches  broad,  will  make  a 
foot  square  ?  Ans.  16Jf  inches- 

74.  What  number  of  men  mu«t  be  employed  to  finish  in.  9  days, 
what  15  men  would  perform  in  30 days?  Ans.  50  men. 

75.  If  9  men  can  build  a  wall  in  5  months  by  working  14  hours 
a  day,  io  what  time  will  the  same  men  do  it,  when  they  work  only 
10  hours  a  day  ?  Ans.  7  months. 

76.  How  many  yards  of  carpet,  2|  feet  wide,  will  cover  a  floor, 
which  i.4  IB  feet  long  and  16  feet  wide  ?  Ans.  34}{yds. 

77.  If  745  soldiers  are  to  be  clothed,  and  each  suit  is  to  contain 
3Jyd8.  of  cloth  Ifyd.  wide,  and  to  be  Imed  with  shalloon  Jyd.  wide  ; 
how  many  yards  of  shalloon  will  be  necessary  ?  Ans.  4097}yd9. 

78.  If  a  man  count  100  cents  in  a  minute  for  10  hours  io  a  day  ; 
in  hoiv  many  days  will  hf  count  a  million  of  cents? 

Ans.  16f  days. 

79.  Proceeding  to  count  at  the  same  rate  an  in  the  last  question  ; 
hoiv  many  men  must  be  employed  for  100  years  of  365  days  each, 
to  count  ADe  trillion  ?.  Ans.  456621004^f|  men. 

80  The  number  of  inhahifants  on  the  earth  is  computed  to  be 
750000000 ;  suppose  they  had  each  couQied  one  lor  every  second 
from  th^  creation  to  this  time  or  6000  years  of  365  days  each  ; 
how  many  would  they  have  counted  ? 

Ans.  1419UOOO  billions, 
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81.  lo  a  cerUiQ  school,  -gi^th  of  the  pupils  study  Greek,  ^  stadj 
Lattfi,  f  study  Arithroelick,  |  read  and  write,  aod  20  atteod  to  oth- 
er things ;  what  is  the  Dumber  of  pupils  ? 

A+A+l+i-A,  theo  20=tV  and  ^  ••  ^0  ::  U  •  100.  Ads. 

To  find  the  value  of  Gold  in  Massachwetts  currency  - 

Pros.  1.  Gifeo  the  weight  of  aoy  quaotity  of  gold,  to  find  its 
value. 

Oz.   £     Oz.   £    pwt.  s*    gr.    d.  ^ 

TnkowM  1.  As  1  :  5^  ::  12  :  64  ::  1  :  6^  ::  1  ::  2f(Cdse  I.)==— 

(Case  2-)=^  (^*««  ^0==f'  Therefore, 
Rule  I.— -If  the  giveu  quaotity  be  io  grains ;  say.  As  the  denom- 
ioator  is  to  the  Dumber  of  grains ;  so  is  the  Dumeiator  to  their  Ta« 
loe  Id  peoce. 

1.  What  is  the  value  of  18  graios  of  gold  ?  . 

By  Case  1.  By  Case  %.  By  Case  3. 

Gr.  Gr.  Gr. 

As  1  :  18  ::  2|  As  2  :   18  ::  6^         As  3  :   18  ::  8 


36                                 90                    .       3)144 
12  6  


48d.=4s. 


1 2)48(48- Ans-  2)96(48d.=?4s. 

.  Rule  2. — If  the  given  quantity  consist  of  ounces,  pennyweights, 
and  grains,  halve  the  grains,  and  then  proceed  as  in  multiplication 
of  pounds,  shillings  and  pence,  making  the  numerator  in  Case  ^d, 
the  multiplier. 
1.  What  is  the  value  of  7oz.  8pwt.  16gr.  of  gold? 
Gr.  gr.        oz.  pwt*  gr. 

16-H2r=8,  then,  7     8    8 


H 


37     3     4 
2     9     6J 


j&39  12  lOfAns. 

Rule  3. — If  the  given  quantity  consist  of  poands  only,  multiply  by 
64,  and  the  product  will  t>e  the  answer ;  but,  if  it  consist  of  pounds, 
otinces,  &c.  it  will  be  QK>»t  convenient  to  reduce  the  pounds  to 
ounces,  and  proceed  by  Kule  2. 

1.  What  is  the  value  of  361b.  of  gold,  at  j&64  per  lb.  ? 


64 

144 
216 

£2304  AnB. 
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2.  What  18  the  valae  of  151b.  9oz.  12pwt  ISgr.  of  gold  ? 
12 
— -  pwt  gr.    gr. 
oz.  189    12    9  3^  18  -H  8 


948    3    9 
63    4    3 


£1011     9    0Aq6. 
Pros,  2.  To  ascertain  the  value  of  any  giveo  quaQtilj  of  gold  in 
Spanish  milted  dollars,  or  federal  money. 
TucoiiCK  2.  Ipwt.  of  gold  ==  5^s*  1  dollar  «  68«  And, 

-|=||=:j.    Therefore. 

Role.  Reduce  the  given  quantity  of  gold  to  pennyweights  i 
(hen»  as  the  denojpinator  is  to  the  given  quantity  ;  so  is  the  nume- 
rator to  the  answer  \a  dollars.     Or, 

Divide  by  the  denominator,  and  multiply  the  quotient  by  the  nq- 
merator.    Or, 

Divide  by  the  denomiiiator  and  subtract  the  quotient  from  the 
dividend.     In  either  case,  you  will  have  the  answer. 

1.  What  is  the  value  of  6o^.  6pwt.  of  gold,  in  Spanish  dollars  ? 
20 

pwt.  

As  9  :  126  ::  8  |26  pwt.  Or, 

8  9)126 

Or,  —14 

9)1008  9)126 


Ans.      112  Dolls.  14xB=s:112  Ans. 

2.  In  7oz.  13pwt.  17gr.  how  many  dollars  ? 
oz.  pwt.  gr. 
7     13     17 
20 

1534^ 
24" 


112  Ans. 


619 
307 


3689 
As  f  :  m^  ::  f  :  ^^^ 
216)29612(136  doll. 
216 

791 
648 

1432 

1296 

>36 
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To  find 
1.  Id  shillings,  &c. 
136 
6 

216)816(3^. 
646 

168 
12 

216)2016(9il. 
1944 

72 
4 

216)288(liqr. 
216 


the  Ttlae  of  this  remaiiid«t. 

2.  In  Federal  Money. 
Annex  cypbert ^  as  in  £?isiea 
of  decimals  ;    the   two  qnotient 
places  next  to  dollars,  will  be 
cents  ;  the  third,  mills ;  the  oth- 
ers, decimals  of  a  mill ;  or  the 
remainder  with  the  divisor,  will 
form  a  fraction  of  a  mill. 
216)l360(62c.  9ffm. 
1296 

640 
432 

£080 
1944 


1  sn  —  1  r 


pRo^.  3.    To  ascertain  the  weight  of  gold  equivalent  to  any 
given  sum,  currency. 

Rale  1.  If  the  given  sum  be  in  pence,  reverse  Rule  1.  Theo- 
rem 1.  that  is  ;  As  the  numerator  8  is  to  the  given  sum  in  pence  ; 
so  is  the  denominator  3  to  the  weight  required,  in  graini. 
What  weight  ef  gold  is  equal  to  4s.  ? 
d.  12 

As  8  :  48  ::  3  — 

3  48 

8)144 

Ans.    18  grains* 
Rule  2.  If  the  given  sum  be  in  pounds,  shillings  and  pence. 

As  1  is  equ«»l  to  y ;  therefore,  divide  the  given  Bum  by  8,  and 
that  quotient  by  2 ;  add  the  two  quotients  together,  doable  the  last 
denomination,  and  you  will  have  the  answer. 

What  quantity  of  gold  is  equivalent  to  JS45  13s.  4d. 

oz.  pwt.  gr. 

Mark  the  pounds,  shillings  and  >      8)45     13    4 
peace,  as  oz.  pwt  and  gr.  ) 


2)5 
2 


14     2  > 
17     1  S 


Add. 


8     11     3+3 


Oz.  8     11     6  Ans. 
Prob.  4.  To  find  the  value  of  gold  equivalent  to  at^y^given  sn* 
in  Federal  money. 
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Role.  As  the  nomerator  8  is  to  the  Dumber  of  deUart ;  so  is  (he 
denominator  9  to  the  answer  in  pennyweights :  Or,  divide  the  dol- 
lars by  the  oumerator  8,  and  add  the  quotient  to  the  dividend. 

Or,  divide  as  before,  and  multiply  the  qnotient  by  the  denomioa- 
tor  9.     In  either  case  you  will  have  the  answer. 

1.  Required  the  weight  of  gold  equal  to  76  dollars. 

A^  8  :  76  ::  9  Or  thus,  8)76  Or,  9^x93a85ipwt. 

i  9  9i 

.  8)684  Ans.  85^wt. 

02.  pwt.  gr.  — 

Ads.    85ipwt.=4     5      12  * 

2.  Required  the  weight  of  gold  equal  $159  73c. 

As  8  :  159  75  ::  9  :  179pwt.  17}gr.  Ans. 
9 


8)1437-75 


J  79-7 1375 
24 

287500 
143750 


17-25  grains. 


Or,  169-75^8  +  169-75  =  179pwt.  17Agr.  An?. 
Or,  159-75-T-8  X  9  =  179pwt.  17|gr.  as  before. 

RULE  OF  THREE  DIRECT  AND  INVERSE. 

Though  Direct  and  Inverse  Proportion*  are  properly  only  parts 
of  the  same  role,  yet  for  the  use  of  those  who  loay  desire  it,  the 
common  distinctions  will  he  made  and  the  common  rules  given. 

The  Rule  of  Three  Direct  teachen,  by  having  three  numbers 
given,  to  find  a  fourth^  which  shall  have  the  same  ratio  to  the  ««• 
cofid,  as  the  third  has  to  the  firtt 

The  Rule  of  Three  Inverse  teaches,  by  having  three  numbers 
given,  to  find  ti  fourth,  which  shall  have  the  same  ratio  to  the  se- 
condy  as  the  Jirtt  has  to  the  third.  It  is  aUo  called  reciprocal  or 
indinct  proportion. 

If  mort  require  mor$,  or  less  require  less,  tlic  question  belongs 
to  the  Rule  of  Three  Direct.  But  if  more  require  lest,  or  less 
require  more,  the  question  belongs  to  the  Rule  of  Thrpe  Inverse. 

The  principal  difficulty,  which  ivill  embarrass  the  learner,  will 
be  to  distinguish  when  the  proportion  is  direct^  and  when  inverse. 
This  roost  be  done  by  an  attentive  consideration  of  the  question 
proposed.  For  more  requires  more,  when  tlie  third  term  is  greater 
than. the  first,  and  the  question  requires  the  fourth  term  to  be  gr^at^r 
than  the  second  ;  and  less  requires  less,  when  the  third  term  t"  less 
than  the  first,  ami  the  fourth  is  required  to  be  less  than  the  second. 
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Mart  is  said  to  require  U$9^  when  the  third  term  is  greater  than 
the  first,  and  the  question  requires  the  fourth  to  he  less  ihao  the 
second ;  and  less  requires  more^  when  the  third  term  is  less  than 
the  first,  and  the  fourth  is  required  to  he  greater  than  the  second. 

RULE  OF  THREE  DIRECT. 
Rule* 

1.  State  the  question  hy  making  that  nomher,  which  asks*  the 
question,  the  third  term ;  that  which  is  of  (he  same  name  or  quality 
as  the  demand,  the  first  term ;  and  that,  which  is  of  the  same  name 
or  quality  with  the  answer  required,  the  second  term. 

2.  Divide  the  product  of  the  second  and  third  terms  hy  the  first 
term  and  the  quotient  will  he  the  answer. 

Jiote.  The  directions  under  the  General  Rule,  as  well  as  the 
demonstration,  apply  to  this  role. 

Examples. 

1.  If  61bs.  of  sugar  cost  10s.  what  will  SSlhs.  cost  at  the  same 
rate? 

lbs.     8.       lbs* 
As  6  :  10  ::  33  :  the  answer. 
10 

6)330 

65fl.=3£2  15s.  Ans. 
In  this  eiample  33]b6.  asks  the  question,  and  is  made  the  third 
term  ;  6lbs.  being  of  the  same  quality,  is  made  the  first  term ;  and 
10s*  being  of  the  quality  of  the  answer  required,  is  placed  for  the 
second  term. 
To  invert  the  question,  say, 
s.     lbs.     «.      lbs. 
As  10  :  6  ::  55  :  33  the  Ans. 

2.  If  100yds.  of  cloth  cost  $6Q  what  will  1  yard  cost  ? 

Ara.  66c. 

3.  If  my  income  he  ^17^  a  year,  and  I  spend  19s.  7d.  a  day, 
how  much  shall  I  ha?e  saved  at  the  end  of  the  year  ? 

Ans.  £167  12s.  Id. 

RULE  OF  THREE  INVERSE,  OR  RECIPROCAL  PROPORTION. 

RuLE.t 

State  and  reduce  the  terms  as  in  the  Rnle  of  Three  Direct ;  then, 
multiply  the  first  and  second  terms  together,  and  divide  the  product 

*  The  tenn  which  ash  or  moves  the  queation,  has  generally  some  words  like 
•*  these  before  it,  viz.  What  will?  what  cost?    How  many?  how  long?  how 
much?  kc. 

t  The  reason  of  this  rale  may  be  explained  from  the  principles  of  Componnd 
Multiplication  and  Cem])otmd  Division,  ua  the  same  manner  as  the  direct  rule.-^ 

T 
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l^  the  third ;  the  qootieot  win  be  the  answer  in  the  stntit  deaooBltta-^ 
tioD  as  the  middle  term  was  reduced  mto* 

If  there  be  fractions  in  year  question,  thej  must  be  stated  as  be- 
fore directed,  and  if  they  be  vulgar^  invert  the  third  term  :  Then 
multiply  the  three  terms  continually  together,  and  iht  product  will 
be  the  answer. 

Examples. 

1.  How  mucfi  shalloon,  that  is  j  yafd  wide,  Wift  line  6|  yards  of 
cloth  which  is  1^  yard  wide  ? 

vd.    ^ds.  qrs.  qrs.  qrs.    qrs. 

As  ^  :  6J  ::  5  ,  As  6  :  27  ::  3 

4  4  6 

5  27  5)136 

4)45 

11|  yards,  Ads^ 
The  same  by  Vulgar  Fractions. 
First  lj=f ,  6|=iV»  and  3qr8.=:f.     Then, 

6x27x4 
As  J  :  V  ::  f     Andfxyxt^^-j^^^^-W^V^IUj^is- Ans. 

The  same  by  Decimal  Fractions. 
1^=1  -25,  6J=6-75  and  3qrs.=3-76.    Then, 
As  1-26  :  6-76  ::  -75 
1-26 

8376 
1360 
676 

..  2.  What  length   of  board   7 

*76)8'4375(.ll-26yd«.  Ans.      inches  wide,  will  make  a  square 
7  6  foot? 

-— -^  ln.br.  in.len.  in.br.  in.len. 

93  As  12  :  12  ::  7|  :  r9J  Ans. 

75 

187 

16a 

375 
376 


For  ezample^  if  4  men  can  do  a  piece  of  work  in  12  days*  in  what  time  will  8  men 

^®  ^  •  As  4  men  :  12  days  ::  8  men  : =fi  days,  the  Answer.  ' 

And  here  the  product  of  the  first  and  second  terms,  that  is,  4  times  12,  or  48,  is 
eyideatly  the  time  in  which  one  man  would  perform  the  wodc.  Therefore^  8 
men  will  do  it  in  one  eig:hth  part  of  the  time,  or  6  days. 
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3.  Suppose  I  lend  a  friend  £350  for  5  mooths,  he  promisiDg  the 
like  kindneM  ;  bqt,  whea  reqoetted,  cao  spare  but  £125,  hoir  long 
maj  I  keep  it  to  balanpe  (he  fa?jQ^r  ?       .    £    Mo.    £    Mo. 

As  360  ^  5  ::  125  :  14  An?. 

4.  Suppose  45Q  inen  afe  in  a  garrison,  and  their  provisions  are 
calculated  to  last  but  5  o^onths ;  how  many  most  lea?e  the  garrison, 
that  the  same  provisions  may  1^  sufficient  for  those  who  remain  9 
months  ?  ^ 

Mo.    M*    Mq.   M.  M* 

As  5  :*4^  ::  9  :  250,  and  450—2503^200  men,  Ans. 

5.  If  a  man  perforro  a  jourqey  in  15  d^js,  when  the  day  is  12 
hours  long,  in  how  many  days  will  he  do  it,  wh^p  the  day  is  but  10 
hoars  ?  Ans.  18  days. 

6/  If  a  piece  of  land,  40  rods  in  lengths  and  4  in  breadth,  make 
so  acfe,  how  w\4e  must  it  be,  when  it  is  but  19  rods  long  to  make 
an  acre?  Ans.  arods.6ft.  lli^^io. 

7.  If  a  piece  of  board  be  30  inches  in  length,  what  breadth  will 
make  1|  square  foot  ?  Ans.  7*2  inches. 

3.  A^all,  which  was  to  be  built  24  feet  high,  was  raised  8  feet 
by  6  mei),  in  12  days  :  How  many  men  must  be  employed  to  finish 
ihe  wall  in  four  days  ? 

ft.  m.    A.  m. 

As  8  ;  6  ::  24—8  :  12  to  finish  it  in  12  days.     And, 
d.     m.      d.    m. 
A9  12  :  12  ::  4  :  36  to  finish  in  4  days. 

9.  There  is  a  cistern  having  a  pipe,  which  will  empty  it  in  6 
hours :  How  many  pipes  of  th^  sao^e  capacity  will  empty  it  in  20 
minutes  ? 

h*  pi.    mi.    pi. 
As  6  :  1  ::  20  :  18  Ans. 

10.  If  a  field  will  feedO  cows  91  days,  hovf  long  will  it  feed  21 
cotvs  ?  Ans.  26  days. 

11.  How  much  in  length,  that  is  13|  poles  in  breadth,  will  make 
a  square  acre  ?  Ans.  1  l^Vr  poles. 

12.  If  a  suit  of  clothes  can  be  made  of  4}  yards  of  cl^th,  1J  yard 
wide  ;  how  many  yards  of  coating  |  of  a  yard  wide,  will  t^  require 
for  the  same  person  ?  Ans.  6yds.  Iq^.  3|n. 

Abbreviations. 

To  knoi^  whether  a /ruction^  when  abbreviated^  be  equivalent  in  aU 
respects  to  the  criginai  fraction. 

Rctc. 

As  the  numerator  qf  the  fraction,  in  its  lowest  terms,  is  to  its  de- 
nominator ;  so  will  the  numerator  of  the  original  fraction  be  to  its 
own  denominator. 

Or,  as  one  numerator  is  to  the  other ;  so  will  one  denominator 
be  to  the  other,  kc. 

A  owes  B  £75  1  as.  Gd.;  noir£l00ofA'8  money  is  equal  to  £140 
of  B's  ;  what  must  A  p;iy  to  satisfy  the  said  debt? 
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£     e.  a. 

Iljsx^,  therefore,  76  13  6 

5 


7)378     7  6 

£54     I  Of  Ad9. 
Now,  to  prove  whether  f  he  equal  Hf. 

Nam.  Den.  Norn.  Deo.  Num.  Num.  Den.  Den. 

As  6  :  7  ::   100  :  140         Or»  as  6  :   100  ::  7  :   140. 
All  qdestionft  in  the  Rule  of  Three  Direct  or  loverse,  may  be 
wrought  by  the  foliowiog 

Rule. 
State  the  questions  as  directed  in  the  Rule  of  Three  Direct ; 
then  multiply  the  second  term  by  the  first  or  third  term  according- 
ly as  the  answer  ought  to  be  greater  or  less ;  divide  the  product 
by  the  other  term,  and  the  quotient  will  be  the  answer. 


CO  TION, 

lEE, 

TEACHES  to  resolve  such  questions  as  require  two  or  more 
statements  by  Single  Proportion,  and  hence  its  name.  There  is 
always  an  odd  number  of  terms  given,  as  five,  seven,  &c.  All 
questions  in  Compound  Proportion  may  be  stated  and  wrought  by 
the  following 

General  Rule.* 

1.  Place  that  term,  which  is  of  the  same  kind  or  quality  with 
the  answer  sought,  for  the  second  term.  . 

2.  Then,  of  the  two  terms  in  the  question  of  the  same  kind, 
place  the  greater  or  less  on  the  right  for  the  third  term,  and  the 
other  on  the  left  for  the  first  term,  according  to  the  directions  un- 
der the  General  Rule  f^r  Simple  Proportion.  Arrange  the  two 
remaining  terms  under  the  first  and  third,  on  the  same  principle- 

3.  Find  the  fourth  term  from  the  first  statement,  and  place  it  for 
the  second  term  in  the  second  part  of  the  statement,  and.  find  the 
fourth  term  from  this  statement,  and  it  will  be  the  answer  required- 
Note,  if  there  be  more  than  five  terms  in  the  question,  the  same 

mode  of  statement  must  be  continued,  and  a  third  proportion  form- 
ed, and  so  on.  and  the  fourth  term  found  from  the  last  statement, 
will  be  the  answer  as  before. 

•  This  rule  is  evident  from  the  General  Rule  of  Three,  for  each  statement 
is  a  particular  statement  under  that  Rule.  If,  then,  all  the  separate  dividends 
be  collected  into  one  dividend,  and  all  the  divisors  into  one  divisor,  their  quo- 
tient must  be  the  answer.    Thus,  in  Ex.  1 . 

D.  Int   D.        Int.  M.      Int.       M. 

400X6  400X6  400x6x0 

AslOO:G::400:  -^;^;^,andaalg:-^-::9  :  -jooxig  -^l^^  Int.  Ans. 
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EXAMPLBS. 

1.  If  a  principal  of'^lOO,  giio  $B  interest  in  one  year,  what  will 
$400  gain  in  9  oiontfas. 

Statement  and  Operation* 
D.    Int.      D.  M.  Int.     M. 

As  100  :  6  ::  40O    Or,  12  :  6  ::  9 
M.  M.  D. 

12 :       ::  9  100  :       ::  400. 

400X6  400X6 

Then  100 :  6  ::  400  :     ^^  ^24.   And  12  :  --j^ :  9  :  18  Int.  An«. 

Or  12  :  24  :  9  :  18  Ana. 
6x9  6y9  6X9X400 

Then  12  :6  ::9  : -j2-=4iandI00:-jg-  ;400;  i^^iq^^  ==18Ans. 

Or  100  :  4i  :  400  :  18  Int.  Anf . 
In  this  qnettion,  the  answer  sought  is  interest,  and  therefore  $S 
most  be  the  second  term.  As  $400  wiU  gain  more  interest  in  the 
same  time  than  $100,  $400  mast  be  placed  on  the  right  for  the 
third  term,  and  $100  on  the  left  for  the  first  term.  And  as  the 
samQ  snm  will  gain  more  interest  in  12  months  than  in  9  months, 
the  9  must  be  placed  under  the  third  term,  and  the  12  under  the 
first  term. 

The  operation  is  obvious  on  inspecting  it. 
Note.  Instead  of  working  two  proportions,  the  whole  roaj  be 
reduced  to  one,  by  multiplying  the  Jirst  terms  together,  and  also 
the  third  terms,  and  using  their  products  for  the  first  and  third 
terms.  This  is  merely  changing  the  order  of  the  operation,  as 
*will  be  seen  in  the  preceding  example. 
D.  Int.      D. 

100  :  6  ::  400  ?  «,. .   ,  . .     ., 

12  •     >•    9   i  '^''^  becomes,  efidentiy, 

400X9X6 
100X12  :  6  ::  400x9  :     ^^^^^^-=18,  as  before- 

The  work  may  a!so  frequently  be  contracted  by  dividing  the 
/ir$t  and  third  terms  by  a  common  divisor,  or  the  Jlrst  and  second 
terms,  and  using  their  quotients,  for  the  divisor  will  diminish  the 
terms  in  the  same  ratio,  and  the  proportion  be  still  preserved. 
Thus,  in  the  preceding  example, 

100  :  6  ::  400  becomes  1:6::  4,  by  dividing  by  100. 
12  :      ::  9  4  :      ::  3,  3. 

And  .]     V'  3i  ^^t^omes  1:6:3:18,  Ans.  as  before*. 

Ex.  2.  If  950  soldiers  consume  350  quarters  of  wheat  in  7  months, 
how  many  soldiers  will  consume  1464  quarters  in  1  month? 

Ans.  27816  soldiers. 
Ex.  3.  If  1464  qnarters  of  wh^at  be  used  by  27816  soldiers  in  a 
month,  in  what  time  will  950  soldiers  consume  350  quarters  ? 

Ans.  7  months. 
Ex.  4.  If  144  men,  in  6  days  of  12  hours  each,  dig  a  trench  200 
feet  long,  3  wide  and  2  deep,  how  many  hours  long  is  the  day, 
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when  30  .men  dig  a  trench  350  feet  long,  6  wide  and  3  deep,  in 
259*2  dajs  ?  Ana.  7  boors. 

The  following  Rule  for  the  Double  Rale  of  Three,  involves  the 
consideration  of  Direct  and  Inverse  Proportion.  Though  the 
General  Rule  will  enable  (he  student  to  solve  all  questions  with 
ease,  this  Rule  is  retained  for  the  satis Aiclion  of  those  who  might 
desire  to  use  it. 

Rule. 

Alwajs  place  the  three  conditional  terms  in  this  order :  That 
Qumbeo  which  is  the  principal  cause  of  gain,  loss  or  action,  pos* 
sesses  the  first  place  ;  that,  which  denotes  the  space  of  lime,  dis« 
tance  of  place,  rate,  medium  or  mean  of  action,  the  second  ;  and 
that,  ^hicfa  is  the  gain,  loss  or  action,  the  third :  This  being  done, 
place  the  other  two  terms  which  move  the  question,  under  those 
of  the  same  name,  and  if  the  blank  place,  or  term  sought,  fall 
under  the  third  place,  then  the  question  is  in  direiU  proportion  ^ 
therefore. 

Rule  I.* 

Multiply  the  three  last  terms  together,  for  a  dividend,  and  the 
two  first  for  a  divisor : — But,  if  the  blank  fall  under  the  first  or 
second  pl^ce  ;  then,  the  proportio|i  is  inverse  ;  therefore, 

Rule  H. 
Multiplj  the  first,  second  and  last  terms  together  for  a  dividend, 
and  the  other  two  for  a  divisor,  and  the  quotient  will  be  the  an- 
swer. 

ExAlfPLES. 

1.  If  $100  gain  $6  in  a  year ;  what  wjil  $400  gain  in  9  months  ? 
D.  P.  Wo.  D.  Int. 

100  :  12  ;:  6  Terms  in  the  supposition,  or  conditional  terms. 
400  :     9  Terms  which  move  the  question. 

Here,  the  blank  falling  under  th^s  third  place,  ^he  question  is  in 
direct  proportion,  and  the  answer  mus^  be  found  bj  the  first  Rule  ; 
therefore, 

lOOx  9x6=21600  For  the  dividend,  an^, 
i00xl2       =1200  For  the  divisor. 

''^  1.  'VVlien  tbe  blank  falls  under  the  tlurd  tenn  by  this  mode  ot  statoraeat^ 
)l  is  obvions  on  inspcctin^r  the  ttatement  that  the  proportion  is  directs  and  tho 
9aoie  tcmu  are  taken  to  form  the  dividend  and  divisor  as  in  the  preceding  rule, 
or,  by  two  statements  in  the  Sin«:le  Rule  of  Three  direct. 

2.  But  in  Example  2nd,  and  when  the  blank  falls  under  the  first  or  second 
lerrn^  the  proportion  is  inverse.  In  thi;  Example,  more  principal  and  interest 
require  /f«« 'time,  and,  every  statement  according^  to  the  rule  will  make  more 
require  less.  The  operation  by  the  rule  is  the  same  as  from  two  stateAients  by 
the  Single  Rule  of  Three  Inverse.  These  Ptattments  on  this  Example  would 
ho  tims 

100X12 
100:12 ::  400: -j;j- 

100X12        100X12X10 
^^  '  "  4fjo     '•  ^  "  — y.OOxZ ^^*  ^^  iil«?trat€f  tbe  rulf. 
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' 

D.Pr. 

100: 

400: 

9 

See  the  work  M 
Bfo.  aint 
12  ::  6 
9 

lat^. 

100 
12 

3600* 
6 

12|0O)2I6jO0(l8D. 
12 

A  00. 

90 
96 

2.  If  }100  will  gain  ^  in  a  jrear  ^  in  what  time  will  |400  gain 
^18?  D.    Mo.      D. 

100  :  12  ::    6  Terms  in  the  snpposition. 
400  :       ::  18  Terms  which  move  the  question. 
Here,  the  blank  falling  under  the  2d  place,  the  qnestion  i«  in 
reciprocal  or  inverse  Proportion,  and  the  answer  most  be  sought 
by^he  second  rale  ;  therefore, 

100x12x18=221600  For  the  dividend. 
400X  6        =  2400  For  the  divisor. 
D.  Pr.  Mo.  D.  lot. 
100:  12  ::    6 
400  :        ::  18 
6  12 

2400  216 

100 

24|00)216|00(9  months,  Ans. 
216 

^.    What  principal,  at  6  per       4.    If  ^00  gain  |^18   in   9 

cent,  per  ano.  will  gain  ^18  in   months;   what  is  the  rate  per 

9  months  ?  ce^U  per  annum  ? 

Pr.     Mo.    Int.  Pr.  Mo.  Int. 

100  :  12  ::    6  400  :    9  ::  18 

9  ::  18  IQO  :  12  ::  p  Ans. 
12 

9  216 
6  100 

D. 


^4)21600(400  Ads. 
216 

00 
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162  COMPARISON  OP  WEIGHTS,  kc. 

Here,  the  blank  falliog  ander  the  first  place,  the  proportkm  i« 
inverse,  and  the  answer  found  by  the  second  rule,  as  in  the  last 
example. 

5.  If  8  men  spend  £32  in  13  weeks  ;  what  will  24  men  spend  in 
52  weeks  ?  Ans.  X384. 

6.  If  the  freight  of  9hhds.  of  sugar,  each  weigliing  12cwt.  20 
leagues,  cost  $60 ;  what  mu«t  be  paid  for  the  freight  of  50  tierces 
ditte,  each  weighing  2|cwt.  100  leagues  ?      Ans.  ^289  35c.  Iff m. 

7.  There  was  a  certain  edifice  completed  in  a  year  by  20  work- 
men ;  but  the  same  being  demolished,  it  is  necessary  that  just  such 
an  one  should  be  built  in  5  months.  I  demand  the  number  of  men 
to  be  employed  about  it  ?  Ans.  48  men. 

8.  If  6  men  build  a  wall  20  feet  long,  6  feet  high  and  4  feet 
thkki  in  16  days,  in  what  time  will  24  men  build  one  200  feet  long, 
8  feet  high,  and  6  feet  thick  't  Ans.  80  days. 

CCWPARISOJ^  OF  WEIGHTS  AND  MEASURES, 

Examples. 
i;  If  78  pence  Massachusetts  be  worth  1  French  crown,  how 
^any  Massachusetts  pence  are  worth  320  French  crowns  ? 
F.  cr.  d.   F.  cr. 
As  1  :  78  ::  320 
78 

2560 
2240 


24960  Ans. 

2.  If  24  yards  at  Boston  make  16  ells  at  Paris,  how  many  ells 
at  Paris  will  D)ake  128  yards  at  Boston  ? 

Best.         Par.        Best.         Par. 
As  24yds.  :  16ells  ::  128yds.  :  85^ells,  Ans. 

3.  If  601k  at  Boston  make  56&  at  Amsterdam,  how  many  pounds 
at  Boston  will  be  equal  to  350  at  Amsterdam? 

Ans.  375%  Boston. 

4.  If  9516  Flemish  make  100ft  American,  how  many  American 
pounds  are  equal  to  550&  Flemish  ?        Ans.  578j^&  American. 


CONJOINED  PROPORTION, 

IS  when  the  coins,  weights  or  measures  of  several  countries  are 
compared  in  the  same  question  ;  or,  in  other  words,  it  js  joining 
many  proportions  together,  and  by  the  relation,  which  several  an- 
tecedents have  to  their  consequents,  the  proportion  between  the 
lirst  antecedeot  and  the  last  consequent  is  discovered,  as  well  as 
the  proportion  between  the  others  in  their  several  respects. 
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CONJOINED  PROPORTION.  153 

Thw  role  may  geoertlljr  be  no  abridged  by  cancelling  eqaal 
<)Q»atilte8  on  both  sides,  and  abbreviating  cocDioensQ rabies,  tbat 
the  whole  operation  may  be  performed  with  very  little  tronble, 
and  it  may  be  proved  by  as  many  statings  in  the  Single  Rule  of 
Three,  as  the  natare  of  the  question  may  require. 

CASE  I. 

When  it  is  required  to  find  how  many  of  the  first  sort  of  coin, 
weiglit,  or  measure, mentioned  in  the  question,  are  equal  to  a  given 
quantity  of  the  last. 

Rule. 

Place  the  numbers  alternately,  tbat  is,  the  antecedents  at  the 
left  hand,  and  the  consequents  at  the  right,  and  let  the  last  num- 
ber stand  on  the  left  hand ;  then  multiply  the  left  hand  column 
continually  for  a  dividend,  and  the  right  hand  for  a  divisor,  and  the 
quotient  will  be  the  answer. 

Examples. 

1.  Suppose  100  yards  of  America=100  yards  of  England,  and 
100  yards  of  England=&0  canes  of  Thoulouse,  and  100  canes  of 
Thoylou8e='160  ells  of  Geneva,  and  100  ells  of  Geneva=:200  ells 
of  Hamburgh :  How  many  yards  of  America  are  equal  to  379  ells 
of  Hamburgh  ? 

Antecedents.  Consequents.  Abriged. 

100  of  America       «c  100  of  England.  Ant.     Coni 

100  of  England       rs     50  of  Thoulouse.  5        8 

100  of  Thoulouse   :=:  160  of  Geneva.  379 

100  of  Geneva        =  200  of  Hamburgh. 
379  of  Hamburgh  ? 

379x5 
Therefore^      t$    =236 Jyds.  of  America=379  ells  of  Hamburgh. 

Illustration. 

The  two  100s  of  both  sides  cancel  each  other.  Let  the  last  cy- 
phers of  the  next  three  antecedents  atkl  consequents  be  cancelled, 
which  is  dividing  by  10.  Then  divide  the  second  antecedent  and 
consequent  by  5,  and  the  quotients  will  be  2  on  the  side  of  the 
antecedents,  and  4  on  the  side  of  the  consequents ;  then  2  will 
measure  the  third  antecedent  and  consequent,  and  the  quotients 
will  be  5  and  8.  10  will  measure  the  4th  antecedent  and  conse- 
quent, and  the  quotients  will  he  1  and  2.  Now,  there*  being  2  left 
on  each  side,  they  cancel  each  other,  and  as  there  is  no  farther 
room  for  abridging  by  reason  of  the  odd  number  379,  the  opera-* 
tion  is  finished,  and  the  answer  found,  as  before. 

2.  If  20%  at  Boston  make  23ft  at  Antwerp,  and  155  at  Antwerp 
make  180  at  Leghorn  :  How  many  at  Boston  are  equal  to  144  at 
Leghorn?  Ans.  107iJfe. 

3.  If  12Jk  at  Boston  make  10ft  at  Amsterdam,  10ft  at  Amsterdam 
12ft  at  Paris :  How  many  pounds  at  Boston  are  equal  to  80ft  at 
Paris  ?  Ans.  80ft, 
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151  ARBITUATION  OF  EXCHANGES. 

4.  If  140  brace«  at  Veoice  be  eqaa!  to  160  braces  a(  Leghorn, 
anil  7  braces  at  Leghorn  be  equal  lo  4  American  yards  :  lloiv 
many  Venetian  braces  are  equal  to  32  American  yards  ? 

Ao8.  62i4y. 

5.  If  40ife  at  Newburyport  make  36  at  Amsterdam^  and  90fe  at 
Amsterdam  make  116  at  Darrtzick :  How  many  pounds  at  Newbn- 
ryport  are  equal  to  260ft  at  Dantzick?  Ans.  224^^. 

CASE  II. 

When  it  is  required  to  find  how  many  of  the  last  sort  of  coin, 
weight  or  measure,  mentioned  in  the  question,  are  equal  to  a  given 
quantity  of  the  first. 

Rt7LE. 

Place  the  numbers  alternately,  beginning  at  the  le(\  hand,  and 
let  the  last  number  stand  on  the  right  hand  ;  then  multiply  the  first 
row  for  a  divisor,  and  the  second  for  a  dividend. 

ExABfPLES. 

1.  Suppose  100  yards  of  America=aslOO  yards  of  England,  and 
100  yards  of  England=50  canes  of  Thoulouse,  and  100  canes  of 
Thoalonse=160  ells  of  Geneva,  and  lOOells  of  Geneva=200  ell* 
of  Hdmburgh.:  Hoiv  many  e\h  of  Hamburgh  arc  equal  to  236; 
yards  of  America  ?  ■ 

Ant.  Con.  Abridged. 

100  Amer.    =^  100    Eng.  Anf.         Con. 

100  Eng.      =     60     Thoul.  6  G 

lOOThoul.  =  160     Gen.  236| 

100  Gen.       =  200     Hamb.     236  J  X  8        _  «^q  h.^     a... 

236t  Amer.      ~i =  ^^^  "^'"-   ^"^^ 

This  needs  no  furlher  illustration.  The  learner  will  readily 
see,  that  this  case  being  the  reverse  of  the  former,  they  are 
proofs  to  each  other. 

2.  If  20Ife  at  Boston  make  23fe  at  Antwerp,  and  155  at  Antwerp 
make  ISO  at  Leghorn  :  How  many  at  Leghorn  are  equal  to  144  at 
Boston  ?  An^s.  M4m. 

'  3.  If  12lfe  at  Boston  mnke  lOlfe  at  Amsterdam,  and  lOOfe  at  Am- 
sterdam ISOIfe  at  Paris:  How  many  at  Parrs  are  equal  to  SOlfe  at 
Boston  ?  Ans.  80ft. 

4.  If  140  braces  at  Venice  be  equal  lo  150  braces  at  Leghorn, 
and  7  braces  at  Leghorn  be  equal  to  4  American  yards  :  How  many 
American  yards  are  equal  to  52|^^  Venetian  braces? 

Ans.  32  yard**. 
^     5.  If  4()ft  at  Newbury  port  make  36  at  Amsterdam,  and  90fe  at 
Amsterdam  ma!?e  116  at  Djmtzick :    How  many  pounds  at  Dant- 
zick are  equal  to  244  at  Newburyport  ?  Ans  283J|ft. 

JiRBlTRATION  OF  EXCHANGES. 

By  this  term  is  understood  how  to  choose,  or  determine  (he  best 
way  of  remitting  money  from  abroad  with  advantage;  which  is 
performed  by  conjoined  preportion  :  Thus, 
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1.  Suppose  a  merchant  lias  effects  at  AmBterdam  to  the  aiaount 
of  $3530,  which  he  can  remit  by  way  of  Lishon  at  £40  ree«  per 
dollar,  and  thence  to  Boston,  at  8s.  Id.  per  milrce  (or  1000  ree«  :) 
Or,  hy  way  of  Nantz,  at  5|  livres  per  dollar,  and  thence  to  Boston 
at  6s.  Od.  per  crown  ;  It  is  required  to  arbitrate  these  exchanges, 
that  is,  to  choose  that  which  is  most  advantageous  ? 

1  dollar  at  Amsterdam  =  840  rees  at  (iisbon. 
1000  rees  at  Lisbon      ^    97d.  at  Boston. 

3530  dollars  at  Amsterdam. 

840X97X3530 

lOOOxl —  =  ^^  198  8s.  Bj\6.  by  way  of  Lisbon. 

1  dollar  at  Amsterdam  ==  5f  livres  at  Nantz. 
6  livres  at  Nantz  =  80  pence  at  Boston. 

3530  dollars  at  Amsterdam. 

5}  X  80x3530 

jTTg =  iJ1059  by  way  of  Nantz. 

Here  it  may  be  observed  that  the  difference  is  £139  83.  Bj^tl. 
in  favogr  of  remitting  by  way  of  {^isbon  rather  than  by  Nanlz, 
which  depends  on  the  course  of  exchange,  at  that  time  ;  but  the 
course  may  vary  so,  that^  in  a  short  time  by  way  of  Nantz  may 
be  better;  hence  appears  tbe  necessity  and  advantageof  an  ex- 
tensive correspondence,  to  acquire  a  thorough  knowledge  in  tbe 
courses  of  exchange,  to  make  this  kind  of  remittance.  ? 

2.  A  merchant  in  Engjand  can  draw  directly  for  1000  piastres  ih 
Leghorn  at  50d.  sterling  per  piastre  ;  but  he  chooses  to  remit  the 
sum  to  Cadiz  at  19  piastres  for  7000  maravedies ;  thence;  to  Am- 
gterdam  at  189d.  Flemish  for^^SO  maravedies ;  and  thence  to  Liv- 
erpool at  9d.  Flemish  for  5d.  sterling  :  what  is  gained  by  this  cir- 
cular remittance,  and  i^hat  is  the  value  of  a  piastre  to  him  ? 

Ans.  Gam  £S8  Hs.  sterling  nearly. 
Value  of  a  piastre  56(i.  3*55qr.  sterling. 

3.  A  merchant  in  New  York  orders  JC500  sterling,  doe  him  at 
London  at  54d.  sterling  per  dollar,  to  be  sent  by  the  following  cir- 
cuit;  to  Hamburgh  a^  15  marks  banco  per  pound  sterling  ;  thence 
to  Copenhagen  at  100  marks  banco  for  S3  rix  dollars  ;  thence  to 
Bourdeaux  at  one  rix  dollar  for  6  francs  ;  thence  to  Lisbon  at  125 
francs  for  18  milrees  ;  and  thence  to  New  York  at  $\\  per  milree  : 
did  he  gain  or  lose  by  this  circular  remittance,  and  what  was  the 
arbitrated  value  of  a  dollar  by  this^  remittance  ? 

Ans.  He  gained. 
Value  of  a  dollar  was  69d.  sterling  nearly. 


FELLOWSHIP. 

THE  Rules  of  Fellowship  are  those  by  which  the  accompts  of 
.several  merchants  or  other  persons,  trading  in  partnership,  are  so 
adjusted,  that  each  may  have  his  share  of.  tbe  gain,  or  suiftain  his 
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156  SINGLE  FELLOWSHIP. 

share  of  the  lou,  in  proportion  to  his  share  of  the  joint  stock,  to- 
gether with  the  time  of  its  continoaoGe  in  trade. 

SINGLE  FELLOWSHIP 
Is,  when  the  stocks  are  ^ qiplo^ed  for  any  cefls^io  equal  time. 

As  the  whole  stock  is  to  the  whole  giain  or  loss,  so  is  eacIvAMi's 
particular  stock  to  his  particular  share  of  the  gain,  or  loss. 

Proof.  Add  all  the  particular  shares  of  the  gpain  or  loss  together, 
and,  if  it  he  right,  the  sum  will  be  equal  to  the  whole  gain  or  loss. 

Examples. 

1.  Di?ide  the  nnmber  360  ^ioto  four  parts,  which  shall  be  to 
each  other,  as  3,  4,  5  and  s/ 

(S  :    60) 

As  3+4+5+6  :  360 ::  <l\  j^>  Answer. 

360  Proof 

2.  A,  B,  Ct^nd  D  companied  ;  A  put  in  £145;  B,  £219;  C, 
£378,  and  p,£417,  with  which  they  gained  £569 :  What  was  the 
share  of  each  ?  £     s.  d. 

iiru  1      »  ^u         r.  •      ri45:    71    3  81  ffff  A*s  share. 
Whole  stock.        Gam.   Vom     ^nn  tn  ->?    Wa   ii»«  j;i»« 
As  145+219+378+417: 569::^  3^3.  jg3^  J  g^  VWV  C's  ^itto. 

(417  :  204  14  5}  ^^jV  U's  ditto. 

£569  —  Proof. 

3.  A,  B,  C»  and  D  are  concerned  in  a  joint  stock  of  $1000;  of 
which  A's  part  is  $150 ;  B's  $250 ;  C's  $275,  and  D's  $325.  Up- 
on the  adjiislment  of  th^ir  accompts«  they  have  l^t  $337  50^. 
What  is  the  loss  of  each  ?  Ans.  A's  loss  $50  624c.  B's  $84 
37ic.  C's  «92  81Jc.  and  D's  $109  68}c. 

4.  A  and  B  companied  ;  A  out  in  £45,  s^nd  took  |  of  the  gain ; 
What  did  B  put  in  ?         5—3=2.     Then,  As  3  :  45  ::  2  :  30  Ans. 

5.  A,  B  and  C  freighted  a  ship  with  68900  feet  of  boards  :  A  put 
in  16520  feet;  B  28750;  and  C  the  rest;  but  iqa  storro^  (he  cap- 
tain threw  overboard  26450  feet :  How  moch  most  each  sustain  of 
the  lo5s?  Aos.  A,  6341|  feet.     P,  H036}  and  C,  9071^  do. 

6.  A  gentleman  died,  leaving  three  sons  and  a  daughter,  to  whom 
lie  bequeathed  his  estate  in  the  following  manner  :  To  the  eldest 
son,  he  gave  312  moidores,  to  tlie  second,  312  guineas,  to  the  third, 

*  That  theii;  g;ain  or  loss,  in  this  rule,  is  in  proportion  to  their  rtocks  ia  evi- 
dent :  For,  as  the  times,  in  which  the  stocks  arc  in  trade,  are  equal,  if  I  put  in  i 
of  the  whole  stock,  I  Qtig:ht  to  have  ^  of  the  gain  :  U  my  part  of  the  stock  be 
4^  my  share  oi  the  gftin  or  low  ou^ht  to  be  ^  also.  And  generally  the  same  ra- 
tio that  the  whole  stock  has  to  the  whole  g:ain  or  loss,  must  a^uch  pcrtou^s  pt^f  * 
,  1  icolar  sLock  have  to  his  i^pectiye  gain  or  ioas. 
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312  pist^leSy  tmd  to  the  daugfater,  312  dollars  ;  but  wbeD  bis  debti 
Were  paid,  there  were  but  312  half  joes  left :  What  inu»t  each 
have  io  proportion  to  the  legacies  which  had  been  bequeathed  them? 
Ans.  Ist  son  £293  Oa.  3d.-- 2d.  son  J&227  17s.  lOjd.— 3d.  son 
£  179  Is.  2^.  and  the  daughter  £48  IGs.  8^d. 

7.  A  ship,  worth  }3000,  being  lost  at  sea,  of  which  j^  belonged 
to  A,  I  to  B,  and  the  rest  to  C  :  What  loss  will  each  sustain,  sup- 
posing $460  to  have  been  injured  upon  her? 

Ans.  A's  Iqss  }312  50c. 
B*8  937  60 

C*s  625 

8.  A  and  B  ventoripg  equal  sums  of  money,  cleared  bj  joint 
trade  j|140:  By  agret^ment,  as  A  eiecuted  the  business,  he  was 
to  have  8  per  cent,  and  B  was  to  have  6  per  cent. :  What  was  A 
allowed  for  his  trouble  ? 

t  $    $     $    $  $  i    $     i    $ 

As  84-5  :  140  ::  8  :  86^  And,  as  8+6  :  140  ::  5  :  53fi. 

Ans.  J32  30c.  l^m. 

9.  A  bankrupt  is  indebted  to  A  £120,  to  B  £230,  tq  C  £340. 
tod  to  D£450,  and  his  whole  estate  amounts  only  to  £560 :  How 
most  it  be  divided  among  the  creditors  ? 

Ana.  A,  £58  }86.  ll^d.  B,£n2  19s.7|d.  C,£167  Os.  4d.  and  D. 
£221  Is.  (^d. 

10.  A,  B,  and  C  pot  their  money  into  a  joint  stock  ;  A  pot  in  ^40 ; 
B  and  C  together  $170  :  They  gained  |126,  of  which  B  took,^42 ; 
What  did  A  and  C  gain,  and  6  and  C  put  in  respectively  ? 

.  Ans.  j|24  A's  gain,  $70  B^s  stock,  $100  C^s  stock.  $60  C's  gain. 

11.  A,  B,  and  C  companied  ;  A  put  in  £40  ;  B  60,  and  C  a  sum 
unknown :  They  gained  £72  ;  of  which  C  took  £32  for  his  share ; 
What  did  A  and  B  gain,  and  C  put  in  ? 

Ans.  £16  A's  gain,  £24  B's  gain,  and  £80  C's  stock. 

12.  A,  B,  and  C  put  in  $720,  and  gained  $540,  of  which,  so  oft- 
ten  as  A  took  up  $3,  B  took  5,  and  C  7 :  What  did  each  put  in  and 
gain? 

Instead  of  the  above  role,  you  m^y  find  a  common  multiplier  to 
multiply  the  proportions  by,  or  ipultiplicand  to  be  multiplied  by  the 
given  proportions,  thus,  15)720(48  multiplicand  to  find  the  stocks. 
And  15)540(36  multiplicand  to  find  the  gains. 

48x3=144  AV  stock- )  C  36x3=108  A's  jratn. 

48X6=^240  B'«  ditto.  >  And  <  36x5=180  B's  ditto. 
48X7=336  C's  ditto.  }  (  36x7=252  C's  ditto,  as  before. 

13.  A,  B,  C,  and  D  companied  :  and  gained  a  sum  of  nFM>ney  of 
which  A,  B  andC  took£ll^0,B.  C  and  D, £180,  C,  D  and  A, £160, 
^nd  D,  A  and  B,£l40  :   What  diJ^tinrt  gain  had  eoch  ? 

The  sum  of  those  4  niiml)pr«.i.s£6G0,  and  as  each  man's  mooey 

i^  named  3   times.  th«»rer«>re  ^.  v'lT,  £200  is  th*=    whole  gain 

Therefbre:£900— £120  AV  R'w  and  C'a  pain=£80  D's  gain  ;^ 
And  £200— £  180  IVg,  C's  and  D\s  rroir.=:.€20  A'»*  jjain.— £5>00— 
£160  C's.  D's,  and  A's  gain=£40  B's  gain.— And  £200~£  140 
D's,  A's  and  B's  gain=£60  C's  gain. 
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14.  Two  merchants  companied  ;  A  put  in£40,  aad  H  288  do- 
caU.  Thev  gained  JS135,  of  ivhich  A  took  £60.  What  was  the 
value  of  a  ducat? 

As  jecO^A'sgain  :  £40,  his  clock  ::  £135  the  whole  gain— £60, 
A's  gain  :  £60>  B's  atock. 

Due.   £    Due.  s.  d. 
And,  ai  288  :  50  ::  1  :  3  5f  Aos. 

15.  Four  mdn  spent,  a#a  reckoning,  20  shillings,  of  which  they 
agreed  (hat  A  should  pa^  j,  B,  ^,  C,  ^,  and  D,  i.  What  must  each 
paj  in  (hat  propor(ioo  ? 

s.     d. 
9     2||)A 

^     'H(B  Answer 

16.  A,  B,andC  compauicd  ;  A  put  in £40-25;  BX80-6;  and  Q 
£  161 :  they  gained  £120.     What  is  each  man's  share  ? 

££££££ 
40  25+80*5+161  :  120  ::  40-25  :  17142475=A's 

34-28495  =B*s 
C8-5699     =C's 


Proof  £119-997325 

17.  A,  B,  C,  and  D  gain  ^200  in  trade,  of  which  as  oAen  as  A  has 
^6,  B  must  have  ^10,  C  |l4,  and  D  ^20 :  What  is  (he  share  of 
each  ?  Ans.  A's  share  $24,  B's  ^40,  C's  $56,  and  D's  $80. 

18.  An  insolveni  estate  of  ^633  60c.  is  indebted  to  A,  j[312  75c. 
to  B,  ^297,  to  C,  $50  25c.  to  D,  $p25c.  to  E,  J200.  to  F,  $142  50r. 


and  to  G, 

jj21 

25c.  ; 

what  proportion  will  pach  creditor 

receive  ■ 

i    €. 

Ans. 

A's  share  = 

irs    -   . 

C's      -     - 
D'4     .     - 
irs     .     - 

F's      -     - 

193  51  41 

183  76  S7 

31  09-2:5 

0  15-41 

123  75- 

08   17-18 

13  14-S7 

Proof  5J633  59-97 

\9.  A  skip  nas  driven  on  .«hore  in  a  gale,  and  in  lightening  an^ 
getting  her  aOoat  again  and  in  reloading,  an  expense  of  $763  was 
incurred  ;  the  ship  tvas  valued  at  $10000,  Ireight  at  $3200,  molas* 
968  owned  bj  A,  at  $5200,  8uga#  owned  by  B,  at  $47Q0,  and  rum 
owned  by  C,  at  $2500 :  how  much  is  this  loss  on  every  1^100,  and 
how  much  must  each  parly  pay  of  it  ? 
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$  $        $        $    $ 

J0000+3200+5200+4700+2600=:26600.  As  25600 ;  768 ::  100:^ 
$      $        $        $  Ans.  OD  each  ^100. 

^        Then,  As  100  :  3  ::  1000  :  300  to  be  paid  by  the  ship, 

320  :    96         -         -         freight, 
5200  :  156         -         -  A. 

4700  :  141  -         -  B. 

2500  :     75         ^         -  C,  Ans. 

768  Proof. 

20.  A  vessel,  valued  at  ^13000  iiras  laden  with  hardware  for  E 
valoed  at  ||3000>  with  cordage  for  F,  at  ^5000,  with  dry  goodft  for 
G,  at  <;3!S00,  with  goods  for  H,  at  ^7900,  and  (br  (,  at  ^4400 ;  the 
captaia  was  obliged  to  prevent  sinking  in  a  storm  to  throw  over- 
board three  fifths  of  the  hardware,  and  two  AAbs  of  the  cordage^ 
with  goods  of  H  valued  at  ^2700;  allowing  the  freight  to  be  |$3500« 
what  will  be  the  average  of  the  loss  on  100  dolls,  and  what  must 
be  paid  to  E,  F,  and  H,  for  their  properly  thrown  overboard  ? 

Ans.  ^IG  25cts.  on  }100»  and  E,  F,  and  II  must  receive  togeth- 
er $5443  75cts. 

Aole.  If  the  property  of  E»  F,  and  II,  had  t>een  insured,  the  re- 
mainder of  their  loss  must  be  paid  by  the  insurers.  See  Policies; 
of  iosurancc. 

DOUBLE  FELLomrnp* 

Or,  Fellowship  with  Time,  is  occasioned  by  the  shares  of  part* 
Bers  being  continued  unequal  times. 

Rule. 
Multiply  each  man^s  stock,  or  share  by  the  time  it  was  continu- 
ed in  trade.     Then, 

As  the  whole  sum  of  the  products,  is  to  the  whole  gain  or  loss, 
to  is  each  man^s  particular  product,  to  his  particular  share  of  the 
gain  or  loss. 

Examples. 
1.  A,  B,  and  C  hold  a  pa<<ture  in  common^  for  which  they  pay 
£40  per  annum.     A  put  in  9  oxen  for  S  weeks ;  B,  12  oxen  for 
7  weeks,  and  C  8  oxen  for  16  weeks.     What  must  each  pay  of  the 
rent? 

Dx5=ts45.     12x7=84,  and  8x16=128,  then  128+84+45=257. 
As  257  :  40  ::  45       As  257  :  40  ::  04  As  257  :  40 ::  128 
45  84  40 

—  £  s.   d. 

200  160  .  257)5120(19  18  bj^^L 

16b  320 

£  s%  d.  JG   8.  d. 

257)1800(7  0  0|fj  257)3360(13   1  5Jf| 

•  When  times  arc  equal,  the  €harea  of  the  gain  or  loss  are  evidently  as  t}ie 
stocks,  as  in  Single  Fellowship ;  and  when  the  stocks  are  equal,  the  shares  Me 
as  the  timea ;  wherefore,  when  ncith'»raro  rq^^nl.  the  shares  must  br»  a.^  th*!-* 
product?. 
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DOUBLE  FELLOWSHIP 

£ 
A's=    7 
B'«  =  13 
C'8  =  19 

a.  d. 

18  6,W 

Proof  40 

0  0 

2.  Four  merchanU  traded  in  company  ;  A  pot  in  J{400  for  five 
Tuonthfiy  6,  $600  for  7  months,  C,  $960  for  8  months,  and  D,  $1^00 
for  9  months ;  but  by  roisfortnnes  at  sea,  they  lost  §750.  What 
mast  each  man  sustain  of  the  loss. 

Answer     5  ^'  *^*  ^^'  ^*t^'     ^  ^^^^  ^^^-  ^^"*  i 
Answer,    ^  g    j^g  ^^^    ^^^        ^    23^  gj     ^^     ^ 

3.  A,  with  a  capital  of  XlOO  began  trade  January  Ist,  1787,  and 
meeting  with  success  in  his  business,  he  took  in  B  as  a  partner,  on 
the  1st  day  of  March  following,  with  a  capital  of  £150.  Three 
months  after  that,  they  admit  C  as  a  third  partner,  who  brought 
into  stock  £180,  and  after  trading  together  until  the  1st  of  Janua- 
ry, 1768,  they  found  there  had  been  gained  since  A'«  commencing 
business  £177  13s.     How  must  this  be  divided  among  the  partners  ? 

Ans.  A, £53  168.  8d  B,£67  58.  lOd.  C,£56  lOn.  6d. 
4^  Two  merchants  entered  into  partnership  for  18  months ;  A, 
at  first,  put  into  stock  $400,  and  at  the  end  of  8  months  he  pot  in 
$200  more ;  B,  at  first,  pot  in  $1100,  and  at  4  months*  end  took 
out  $280.  Now  at  the  expiration  of  the  time,  they  found  they  had 
gamed  $1052.     What  is  each  man's  just  share  ? 

Ans.  A,  $385  90c.     B,  $666  10c. 

5.  A  and  B  compaoied  ;  A  put  in  the  1st  of  January,  £150  *  but 
B  could  not  put  in  any  until  the  1st  of  May  :  What  did  be  then  put* 
in,  to  have  an  equal  share  with  A  at  the  year's  end  ? 

Ans.  £225. 

6.  £,  F,  and  G  companied  ;  E  put  iii,  the  first  of  March,  £30, 
F.  the  first  of  May,  put  iu  80  yards  of  broadcloth  ;  and  on  the  1st 
of  June,  G  pot  in  $120.  On  the  1st  of  January  following,  they 
reckoned  their  gains,  of  which  £  and  F  took  £228.  F  and  G  £21*5 
10s.  and  G  and  E  £187  10s.  What  was  the  whole  gain,  and  tl« 
gain  of  each  ?  What  did  they  value,  a  yard  of  cloth  at  ?  and,  what 
w^  G's  dollar  worth  ? 

2281.+215I.  10s,+  187l.  103=6311:  and  6311^2=3151.  lOs.  the 
whole  gain ;  then,  3151.  10s.— 228=871.  10s.  GV  gain.  3J5I.  10s. 
—2151.  10s.=IOOI.  E's  gain,  and  3151.  10s  —1871.  108.=  128l.  F's 
gain.  To  find  the  value  of  one  yard  of  cloth,  say,  A*  1001.  E*8 
gain  :  301.  his  stock  ::  1281.  F's  gain  :  381.  8s.;  then,  inversely. 
As  10  months  :  381.  8s.  ::  8  months  :  481.  the  value  of  the  whole 
cloth. 

As  80yds.  :  481,  ::  1yd.  :  128.  answer.  Now,  to  find  the  value 
of  a  dollar.  As  1001.  E's  gain  :  301.  his  stock  ::  871.  10s.  G's  gam  : 
^61.  5s. ;  then,  inversely,  As  10  months  :  261.  6s.  ::  7  months  :  371. 
108.=120  dollars.  I^astly  :  As  120  dollars  :  371.  IDs.  ::  1  dillar  : 
63.  3d.  Answer. 


Digitized  by 


Google 


PRACTICE.  161 

7.  £,  F  and  G  companied ;  £  pat  io  ^400  for  -75  of  a  year  ;  F 
^00  for  '5  of  a  year,  and  G  {500  for  '25  of  a  year ;  with  which 
they  gained  ^720  :  Required  the  share  of  each. 

400X-76=300 
300X  -6=150 
500X-25=125 

—  $ 

675  :  720  ::  300  :  375if 

lB7i| 

156ii 

Proof.  720  Dolla 

8.  A  put  in  i  for  |  of  a  year,  B  |  for  ^  a  year, 

for  one  year  ;  their  joint  stock  was  1,  and  their  g  i 

each  share  ?  A 


Proof.  =1 
9.  A  and  B  entered  into  partnersh'ip  for  16  months.    A  put  in 
^1200  at  first,  and  9  months  afterwards  $200  more  ;  B  put  in  at 
first  1 1600,  and  at  the  end  of  6  months  took  out  {500 ;  their  gain 
was  f  772  20c.  ?  what  is  the  share  of  each  ? 

Ans.  A's  share  j^401  70c.    B's  share  $370  60c.. 


PRACTICE, 

IS  a  contraction  of  the  rule  of  Three  Direct,  when  the  first 
term  Aia^ens  to  he  a  aBit,  or  one  ;  and  has  its  name  from  its 
daily  use ^amoQg  merchants  and  tradesmen,  being  an  easy  and  con<* 
cise  methoi^  of  working  most  questions  which  occur  in  trade  and 
business.    . 

The  method  of  proof  is  by  th^  Rule,  of  Three,  Compound  Mul- 
tiplication,  or  b^  varying  th^  order  of  them. 

A  Tariety  of  rules,  adapted  to  particular  cases,  is  osnally  given 
xmder  Practice.  Most  of  the  sums,  however,  fall  under  two  heads, 
and  may  be  wrought  by  two  General  Rules,  adapted  to  these  cases. 
On  account  of  their  great  practical  importance,  these  two  rales 
should  be  thoroughly  understood. 

General  Rule  I. 
When  the  price  of  1  yard,  life,  4*^.  is  given  to  find  the  value  of  any 
TMmber  of  yards ^  ^c. 

1.  Suppose  the  price  of  the  given  quantity  to  be  II.  ID.  Is.  &c. 
then  will  the  quantity  itself  be  the  answer,  at  the  supposed  price. 

2.  Divide  the  given  price  into  aliquot  parts,  either  of  the  sup- 
posed price  or  of  one  another,  and  find  the  quotients  of  the  several 
aliquot  parts  ;  and  their  sum  will  be  the  trm  answer. 

w  *: 


Digitized  by 


Google 


1$2 


PRACTICE. 
Example. 


What  is  the  value  of  468  yards,  at  28.  Djd.  per  yard  ^ 
£468  s.  d.         Answer  at  iCl  a.  d. 


28.  66.  is  I  =  58  10  0 
3d.  is  A  =  ^  17  0 
id.  is  tV  =    0    9  9 


The  full  price  =je64  16  9 


ditto  at  0  2  6 
ditto  at  0  0  3 
ditto  at  0  0  Oi 

0  2  9i 


,  that  the  qoantity  468  if  the  answer  at 
.  is  I  of  a  pound,  |  part  of  that  quanti- 
at  2s.  6d. ;  in  like  manner,  as  3d.  is  the 
:  of  £BQ  10s.  or  £S  178.  is  the  answer 
!o  ^  of  £6  178.  or  98.  9d.  is  the  answer 
all  these  parts  is  equal  to  the  whole 
of  the  answers  belonging  to  each  price 
II  price  required,  and  the  same  will  be 
rer. 

eafter  given,  can  be  wrought,  the  fol- 
lectly  gotten  by  heart. 


TABLES. 

Aliquot^  or  even  part$  of  Money. 


Pts.of  ashiLof  a£.    | 

d. 

8. 

£ 

6 

=    i   = 

A 

4 

S=   i   = 

A 

3 

=:   i   = 

A 

2 

=  4   =: 

TiT 

n 

;=  i  == 

Tiv 

1 

=  A-= 

^V 

i 

=  tV  = 

lij 

i 

=  A== 

xU 

i 

=  iV  = 

nilT 

Farta  of  S  Shill.        | 

d. 

28. 

1 

= 

^ 

H 

= 

tV 

2 

= 

A 

3 

= 

f 

4 

= 

* 

Parts  of  a  Poaod. 

8.      d.  £ 

0=  i 

8  =  i 

0  =  i. 

0  =  i 

4  =  4 

6  =  i 

8  =  ^ 

4  =  A 

3.=  iV 


10 
6 
5 
4 
3 
2 
1 
1 
1 
1 

0  10=  A 
0     " 

0 

0 

0 


0  =  aV 


8  =  ^ 
5=  ^V 
4  =  ^ 

0     2  =  tH 


6 
8 


X 

a 


Parts  of  a  Dollar. 


50 

33^ 

26 

20 

16f 

12i 

5 
4 

? 

1 


=  * 
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Alufw^,  or  ntnlSfittt  of  Wtight, 

PartB  of  a  Cwt. 

PatboTiCwt 

Parts  of  4  Cirt 

PartB  of  %  Ton. 

Qrs.  m      Cwf. 

ft            iCnt. 

ft              i  Cwt. 

Cwl.4 

[jr.         T. 

5 

0  Jf    i 

28        =      1 

",  :  } 

40  0     *»     1 
6  0     =     } 

1 

0   **:     i 

14         =      * 

0 

16    =    * 

8        *s      1 

4         =s       4 

.  4  0     =     i 

0 

14    =    1 

7        =      i 

2         =      A 

2  2 

!     =     i 

0 

8    =    tV 

4        *      A 

1      '    .      . 

2  C 

•    »    tV 

6 

7    =    tV 

1  1 

-  A 

0 

4    =   A 

1  C 

•   =  A 

jJiiorter  TaWe  c^  olt^  P«rt»  ef  ••*>»»«»• 

.!?• 

Pwts  of  a  duU. 

Part*  of 

a  Dollar. 

•1.                    ». 

C. 

D. 

10        =•       1 

931 

tA 

H 

9        =        f 

91} 

=as 

tt 

9        »=      .|    .    . 

90 

m 

A 

41       «         1 

871 
9H 

9S 
:9 

} 

m 

ss 

H 

8a 

«ft 

t 

Parts  of  a  Pound. 

76 

SS 

8.  d.                     £ 

70 

:^ 

1% 

18  0         =        ft 

68« 

ss 

tt 

17  6         «         } 

6«f 

is, 

} 

16  8         =         1 

60 

as 

16  0         =        /r 

St 

as 

iV 

15  0         =         J 

3S 

A 

14  0         =        -ft 

43} 

sa 

A 

13  4        =        1 

41| 

= 

A 

12  6        =         1 

40 

s= 

i 

12  0        =       r% 

37i 

= 

f 

8  0       =      A 

»H 

=3 

A 

76         =        1 

30 

^ 

A 

60        =       tV 

r       181 

Jfe 

A 

A  TABLE  OP  DISC 

JOUNT  PER  CENT, 

£ 

8.d.l 

& 

■.d.l 

IJ5 

8.d.1 

%        U  per  C6iil=a0  3 

§ 

81  per  ceo 

L=l  9 

? 

224pefcent,=4  6| 

9 

H" 

=0  6 

& 

10 

=2  0 

f 

26- 

=6  0 

4- 

=0  9 

O 

\i\ 

=2  6 

30  - 

=6  0 

L? 

\ « 

1      £\ 

•^ 

16 

~f3  0 

S' 

3/i  — 

=7  0 

1-4 

9    "■ 

6i- 

— =1  3 

1 

171 

=3  6 

i 

40- 

=8  0 

I 

V4  " 

1  If 

7i- 

=1  6 

• 

20  — — 

=»4  0 

45  - 

=9  0 

' 

f^l\    — 

=10  0 

o%j  •■ 

o 

^ 


»9 
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Examples. 
1.  What  will  354^  yards  cost,  at  }d.  per  yardf 

s.    d. 
|^.|fV|^^4  6  Talae  of  354^  yards,  at  Is.  per  yard. 

Ans.  £0  7  4|  Talae  of  354^  yard,  at^.  per  yard. 


Or  thus. 
S   s.  d.     8.   d 

8)17  14  6=364  6 

6)  2     4  3J 


Or  diTide  by  8  and  6,  thus,  8)354  6 

6)  44  3i 


7  4^Ans.asbef. 


7  4J  Ans.  as  before. 

2.  What  will  769}  yards  come  to,  at  3d.  per  yard  ? 
3d.|}[769  9  value  at  Is.  per  yard. 

■  £    8.     d. 

2|0)18|9  11|        Or  thas»  |3d.|}|37  19    9  value  at  Is.  per  yard. 

Ans.  £9  9  11^  value  at  3d.  Ans.  £9    9  1 1^  value  of  759|yds.  at 
'■  per  yard 3d.  per  yard. 

3.  What  is  the  cost  of  227yd8.  at  60  ceoU  per  yard  I 

c.  $  $ 

60|||227sxprice  at  $1  per  yard, 

<^113  60c.  Ads. 

4.  What  cost  927yds.  at  63J  cents  a  yard  ?      . 
o     i    t 


60 
3i 


927s=price  at  ^1  per  yardi^^ . 


463  60=price  at  60  cents. 
30  90=  do.  at  3-J  cents. 


$494  40c.  Ans. 

Questions.        Answers.   Quest. 

Ans, 

ydj«.     "    •     £                    yds. 

cts. 

$    c.  m. 

6.  918Jat  -Id.  per  yard  1  18  3} 

13.  266  a 

tl24 

33  12  5* 

6.  739^  -Id..   -   317^ 

14.  269^. 

IH 

44  91  7 

7.  6671  -  Ud.  ,-   -   3  10  11 J 

16.1050  - 

H 

66  63  ^ 

8.  4761  .2d..   -   5  14*  31 

16.  618-  . 

87J 

640  76  0 

9.  4871  -  6  d.  .   -  10  3  li 

17.  328  - 

^-i 

188  60  0 

10.  668  .  7Xd.  -   -  17  15  0 

18.  817  . 

30^ 

245  10  0 

11.  649}  .  10  d.  -   -  27  1  Oi 

12.  164  -  llfd.  -   -   8  0  7 

i9.  296  - 

16 

44  40  0 

20.  3004  - 

17i 

62  68  7J- 

21.  768}yd8.  at  Is.  9d.  per  yard. 

d.  £    s.  d 

6 

J  37  18  6  =  value  at  Is.  per  yard. 

3 

}  18  19  3  =  do.  at  6d- 
9  9  7J=  do.  at  3d. 

- 

£66  '7  4 J  Acs, 
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22.  lOGjclfl.  at  48.  9^. 


48. 

i 

8d. 

iof4. 

J 

i 

i 

i 

106 


21 
3 
0 
0 


4 

10: 

8: 

4  ; 


8 

10 

5 


=  Talue  at£l  per  yard. 

3valae  at  49. 
-    -     8d. 
.    -      Id. 
.    .     id. 


23. 
24. 
26. 
26. 
27. 
28. 


17flb9. 
674 

674 
614 
1674 


£2S:} 
d. 


at 


8. 

4 
.1 

8 
12 
16 
19 


0| 
:6| 

H 

2 


::  11 

£ 

3, 

2 

27  : 

41 

491 

163: 


2  Ans. 
d. 


8. 

10 

6 

11 

:     1 

:    4 

6 


::  BlAns. 
::0-i 
::84 
::  3 
::  0 
::3 


Note,  ff' there  he  pounds  also  in  the  price :  Maltiply  the  qaantity 
by  the  poand8,  and  to  the  product  add  the  Talae  of  the  quantity 
for  the  other  parts  of  the  price  as  in  the  preceding  examples,  and 
the  sam  will  be  the  answer. 

29.  Find  the  value  of  166yds.  of  cloth  at  £3  6s.  8d.  per  yard.- 

£ 
68.  8d  s:4|l66=£valoe  at  £1  a  yard. 
13. 

|468==ya1ae  at  £3  a  yd. 

I  62        -        -         68. 8d.  a  yd. 

£^20  Ans. 

30.  What  is  the  cost  of  2244yd8.  ati^  78.  6d.  a  yard  ? 
£     •     8. 


6s.       =i 

28.6d.=:4 


224  ::  10 
6 

1122::  10 
66::    2: 
28  ::     1  : 

:    6d. 
:  3 

=co8t  at  £l  a  yard. 


£6  a  y^. 
66.  a  yd. 

2s.  6d.  do. 


£1206  ::  13  ::  9    Ans. 

Answers. 
£     8.     d.  £         8.      d. 

6  :;  0  per  yard=2169  ::    7  ::  6 
3  ::  6  ::  8      -        -        199  ::    3  ::  4 
6  ::  3  ::  4      -       -        387  ::  10  ::  0 
6  ::  0      .        .        292  i:    8  ::  0 


31.  3464yd8.  at  6 

32.  69|    - 

33.  76      . 

34.  68  -    4 


1  Gen£ral  Rvu  II. 

When  ike  price  t^one  hundred  weighty  kc.  is  given  of  sev^aide^' 
nomincUions,  to  find  the  value  of  a  quantity  of  sevetml  def^f^inaiions 
also.  * 
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Maltiply  the  price  by  the  integers,  aod  takja  parts  for  the  rest 
from  the  price  of  ao  ioteger^  ^d  the  sam  of  the  prodqct  and  qoo* 
tients  will  be  the  aoswer. 

f^I^lfPLBS. 

I.  If  1  Cwt.  cost  £i  178.  4d.  wh^t  wiH  9  Cwt.  Sqjn.  1»H}.  cost 
at  the  same  rate  ? 


4  17  4=:price  of  1  Cwt. 
9=N umber  of  Cwt. 


43 

16  0=co9tof9Cwf, 

2 

8  8:5= 

0  2qrs. 

1 

4  4= 

0  Iqr. 

0 

12  ^^ 

0  0  14ft 

2qrs.  Oft  is  | 
Iqr.  0  I 
0       14         i 


Ans.  £48     I  2=  Cwt  9  3  14ft 
Cwt.  qr.  ft  Je    8.    d.  £8.    il. 

Ex.  2.     8  f  16  Sugar  at  6  17     9  per  Cwt.  =s49     8     2f 

3.  7  3  19         -         7  12     8     -         -       60     9    0| 

4.  12  1  24         -         3  18  10     -         -       49     2     7^       .  ' 

5.  72  3  27         -         8  11     6    -         -     626  11   lOJ 

6.  16  2  17  Cofiee     2  16  11     -        -       46  11     1 

7.  27ft  lOoz.  0    14       pep  ft        I  16  10 

8.  13  10  12pwt.  8grs.  silver  at  £4  78.  6d.  a  ft  60  14  I4 

9.  17oz.6pwl.  16grs.ofGo)d£3168d.peres/66  &  10| 
la    3  Tod  2bhd.  48gall.  ofwioe  at  £6  16  9=s 

11.     7  Acres  3  roods  16  rods  16  feet  at £7  lis.  9d.  ao  acre=^ 

Though  the  General  RoTes,  given  above,  are  sqfficient  ibr  an- 
swering questions  in  Practice,  yet  some  may  |]terhaps  be  answered 
more  easily  by  other  rules.     Several  case»  fellows 

CASE  I. 

Wlicn  the  price  is  any  evtn  number  of  skUlingt  ttnder  24 :  Sfqltiply 
the  given  quantity  by  half  the  price,  and  double  the  first  figure  of 
the  product  for  shillings.     The  r^st  of  the  product  will  be  pounds> 

N.  B.  If  th&^price  be  2s.  you  need  only  double  the  unit  figure 
iop  shillings,   Yhe  other  figures  will  l>e  potiMis^ 

Examples^ 

1st.  What  will  746  yards  cost  at  2s.  per  yard  t 
746 


Ans.  £74  12  yalue  at  29.  per  jfard. 

•■  Suppose  Hie  price  to  be  16s. ;  as  the  quantity  is  the  price  at  £1,  die  answer 
will  be  ^1=1^  of  the  quantity,  in  pounds  and  deeimals.    The  decimal  is  to  be 
doubled  for  its  value  in  shilliogB,  aitcording  to  a  previoas  oile«    The  role  is  lim- 
i«  ited  to  248.  because  the  half  of  a  greater  number,  would  be  an  inconvenient 
'  nMHipKer.    The  reasoa  of  the  rules  iu  the  tea  ibUo«ing  cases  is  sufficiently  ob- 
vious f 
■  ■ 
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Note.    The  abo? e  U  done,  by  saying  twice  6  (the  qoU  figire)  is 
12.    Tbe  olber  figures,  tiz.  74,  are  ponnds. 
2d.  What  will  66t|yds.  at  Si.  per  yard  come  to  ? 

Ans.  £56  15e.  6d. 
N.  B.     Before  I  double  tbe  unit  figure,  vie.  7, 1  consider  that) 
of  a  yard  at  2s.  per  yard,  wiH  amonnt  to  Is  6d.    Then  i  double  7« 
which  makes  14t.  and  la.  M.  added,  makes  ISs.  6d.    Tbe  other 
figures  are  pounds. 

Questions  Answers 

Yds  £       8     d 

3d.     ]2Sf  at    4s.  per  yard    25     18    O 

4th*  607    --    6u.    209 

bih.  845    -^    8s.     ■  ■'  ■■■t    338 
6lh.  9l7i  —  lOs.     -— - —    458 

CASE  II. 

ffhen  the  price  7»ants  an  even  part  of  ft, :  F 
the  whole  quantity  at  is.  per  pound,  yard,  & 
^at  even  part  which  is  wanting,  and  subtract  t 
ralue  at  Ss.    The  remainder  will  be  the  ansi 

Examples. 
1.  What  will  95^  yards  cost  at  22d.  per  yard  ? 
£     s.    d. 
2d.  I  tV  I  ^     11    0  value  at  2s.  per  yard. 
j       j  0     15  1 1  Take  at  2d.  per  yard. 

Aas.  £Q     15     1  value  at  Is.  lOd.  per  yard« 
Cluestions.  Answers. 

yds.  jS    s.    d.        • 

2d:    64    at  23d.    per  yd,^  6     2     8 

3d.   128    —  22Jd.  '^^  12     0     0 

4tb.246|—  21d.     — 21    11     4^ 

6th.  375*  —  20d.     31     5     5 

CASE  HI. 

When  Uitre  are  pence  in  the  price  which  are  an  even  part  of  a 
shilling,  besides  an  even  number  of  shillings  under  20  :  First  find  the 
value  of  the  quantity  at  the  shillings  per  yard,  &c.  according  to 
Case  1st. :  then  suppose  the  quantity  to  stand  as  shillings  per  yard ; 
divide  it  by  that  even  part^  which  the  pence  are  of  Is.  and  this 
quotient  being  added  to  the  value  before  found,  the  sum  will  be 
the  answer. 

EziicrLcs. 
1st.  What  will  1564  yardi  colne  to,  at  6s.  4d.  per  yard  ? 
Yds. 
156^ 
s.  d.     |k       3 

j4d.|i|156  6      ^ 

— -  £46  19  0  value  of  156^  yards  at  Cs.  per  yard. 
52s.  2d.  s2  12  2  value  of  ditto  at  4d.  per  yard. 

Ans.  £49  11  2  value  of  ditto  at  6?.  4d.  p«r  yard. 

Digitized  by  VjOOQIC 


ita 


PRACTICE. 


(tqestioDS. 

Yds. 
2d-    17i  at 
3d.    59|  — 
4th.  68i  ^ 
5th.  96    —  10  li 
6th.  67^  —  J2  2 


8.  d. 

4  0|  per  ^. 

6  Oi  

8  1     


Aniwenr. 
£    8.    d. 

10  8|. 
2  2}. 
27  11  84. 
48  12  0. 
41     1  3. 


3 
18 


CASE  IV. 

When  the  price  is  any  odd  number  tfehillingi  under  20  :  Find  the 
value  o(^he  greatest  even  Dumber  contaioed  in  the  price,  accord- 
ing to  Cuse  Ist.  and  add  thereto  the  value  of  the  quantity  at  Is. 
per  yard,  &c.  which  sum  will  be  the  answer  :  Or,  Multiply  the 
quantity  by  the  price,  according  to  the  Ist  or  2d  Case  in  Simple 
Multiplication,  and  divide  t)ie  product  by  20,  the  quotient  will  be 
fhe  answer :  Or,  lastly,  if  the  price  be  not  more  than  12s.  find  tbe 
value  of  the  quantiti^  at  Is.  per  yard»  &c.  and  multiply  it  by  the 
number  of  shillings  in  the  price  of  1  yard ;  the  product  will  be 
the  answer. 


1st. 


Examples. 
What  will  186  yards  cost,  at  38.  per  yard  ? 

£       8. 

18     12  value  at  2b.  per  yard. 
9      6  ditto  at  Is.  per  yard. 


£27     18  Ans. 


Or  tbus. 

£    8. 

9    6  value  at  Is.  per  yard> 
3  , 


Product  £27  18  Ans. 

2d.  What  will  647  yards  cost,  at  178.  per  yard 
8 


£517  12  value  at  168.  per  yard. 
32    7  ditto  at  Is.  per  yard. 


Ans.  £549  19  ditto  at  17s.  per  yard. 

Questions.  Answers. 

Yds.        8.  £    8.    d. 

3d.    169i  at    5  per  vd.  42    6  '"'* 

4th.  248j  —    7 1-  87     1     3 

6th.  139    —    9 .  62  11     0 

1^'          6th.  782    -*.  25             ■  977  10     0 


Digitized  by 


Google 


PRACTICE.  16d 

CASE  V. 

When  the  price  u  Aillings,  pence  and  farthings ;  and  not  an  even 
part  of  a  pound :  Multiply  the  giTea  quantity  by  th«  shilliogH  ia 
the  price  of  1  yard,  kc.  and  take  parts  of  parts  from  the  quantity 
for  the  pence^&c.  then  add  them  together,  and  their  sum  will  beihe 
answer*  in  shillings,  &c.  Or  you  may  let  the  given  quantity  stand  as 
pounds  per  yard,  kc.  then  draw  a  line  underneath,  and  take  parts  of 
parts  therenrom ;  which  add  together,  and  their  sum  will  be  the  an- 
swer. 

N.  B.  I  advise  the  learner  to  work  the  following  examples  both 
ways,  by  which  means  he  will  be  able  to  discover  the  most  concise 
method  of  performing  such  questions  in  business  as  may  fall  under 
this  case. 

Examples. 

1.  What  will.248i  yards,  at  7s.  6d.  per  yard,  come  to? 
|6|i|2488.6d.  value  of  248^  yards,  at  Is.  per  yard. 
7 


1739  6  value  of  ditto  at  7s.  per  yard. 
124  3  value  of  ditto  at  6d.  per  yard. 

2|0)186t3  9  • 

Ads.  £93  3  9  value  of  ditto  at  7s.  6d.  per  yard. 
Or  thus, 
|6|}|12    8    6  value  of  248^  yards,  at  Is.  per  yard. 
Multiply  by  7 

86  19     6  value  of  ditto  at  7s.  per  yard. 
6     4    3  value  of  ditto  at  Qd,  per  yard. 

Ans.  X93  3    9 


5  0 


2  6  J 


By  the  latter  part  of  this  case, 
£      ».  d. 
248  10  0  value  of  248^  yardu,  at Xl  per  yard. 


62     2  6  value  of  ditto  at  5s.  per  yard. 
31     1  3  value  of  ditto  at  2a.  6d.  per  yard. 


"V*^ 


Ans.  X93    3  9  value  of  ditto  at  7s.  6d.  per  yard. 
Qjuestioos.  Answers. 

Yds.         8.d.  £    8.    d. 

2.  68J  at    4  6  per  yd.    16    8    3 

3.  124    —    6  8 35    2     8 

4.  J46    —  14  9 —  107  13     6 

a.-fI8i— 12  6 136  11     3 

CASE  VI. 

Whfn  tJie  quantity  is  any  number  less  ^an  1000,  and  the  price  not 
re  than  \2i,  per  yard,  ^c. :  Find  the  value  of  the  whole  qu^nr 
^  X 
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tity  at  Id  per  yard,  which  may  be  done  by  dividiog  it  by  12,  men-' 
tally,  setttnf^  down  the  quotient  only  in  povndi,  or  sbiUing!!,  or  both* 
Then  n»ttUiply  this  sqm  by  the  pence  in  the  price  of  t  yard^  and 
the  product  will  be  the  answer. 

Examples. 
1.  What  will  759 J  yards  cost,  at  7d.  per  yard  ? 
8.     d. 
63    3^  value  at  Id.  per  yard. 


Or,  £3'  3 

Multiply  by 


3}  ralue  at  Id.  per  yard. 

7 


Ans.  £22    3    Oi  value  of  769^  yards,  at  7d.  per  yard. 
Q,ue8tions.  Answers. 

Yds.  d.  £     8.      A. 

2.  975|  at  2    per  yard,     a     2     7 

3.  846    —  3J    12     6     9 

CASE  VII. 

When  the  price  is  at  any  of  the  rates  in  the  second  Practice  Table 
cf  aliquot  parts :  MoUiply  the  given  quantity  by  the  nomerator, 
and  divide  that  product  by  the  denominator ;  if  the  price  be  pence, 
the  quotient  will  be  the  answer  in  shillings  ^  if  shillings,  the  an- 
swer wiH  be  pounds. 

£9UB<rtE:s. 
'  1.  What  will  379  yards>    at       2.  What  will  149  )rards,at  69. 
4^.  per  yard  come  to  ?  per  yard  come  to  ? 

379  149 

3  3 


8)1137  lfO)44|7 

2|0)14|2     1^  Ans.  £44  14 

Ans.  £7  2  IJ 

Questions.  Answers. 

Yds.  8.    d.  £    8.    d. 

3.  127   at    0    7J  per  yard.      3  19    4| 

4.  159  —     0     8  5'   6     0 

6.     173  —     0     9  6     9     9 

6.  241  —     0  10  10     0  10 

7.  249  —     7     6  93     7     6 

8.  357  —  12     6 223     2     6 


CASE  VIII.  ^.. 

When  the  price  is  any  even  number  of  shillings^  if  it  be  required  to 
know  what  quantity  of  any  thing  may  be  bought  for  so  much  money  : 
Annex  a  cypher  to  the  money,  and  divide  it  by  half  the  prite,  and 
the  quotient  will  be  the  quantity  to  be  purchased. 
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Examples. 

1.  How  many  yards  of  cloth,  at  18s.  per  yard,  may  1  hare  for 
i;345? 

HaTf  the  price ^d)3450^moDey  with  a  cypher  anoeked. 

383J  yards,  Aos.* 

Questions.  Answers. 

«.  £  Ydi. 

2.  How  many  yds.  at  2  per  yd.  for  427  ?  4270 

3.  4  312  1660 

4.  e  ^i7  305^ 

5.  8  195  487| 

CASE  IX. 

To  find  the  imlue  ofgoodt  told  ify  particular  quantitiei^  viz.  I.  By 
the  score.  If.  Round  timber.  III.  By  5  score  to  the  hundred. 
IV.  By  lid  to  the  hundred.  V.  By  6  score  to  the  hundred.  VI. 
By  the  great  gross.    VIl.  By  the  thousand. 

I.  To  ^ind  the  vaine  ofgoodt  9old  by  the  ecore. 

The  price  of  one  is  given,  to  find  the  price  of  on«  score. 

If  the  given  price  be  shillings  aqd  pence,  or  only  pence,  divide 
the  given  price,  in  pence,  by  12.  The  quotient  will  be  the  aiw 
swer  in  pounds,  and  the  remainder  will  be  so  many  times. Is.  8d. 
for  a  score  is  20,  and  20d.  is  Is.  8d. 

ExiMPLCS. 

1.  At  9d.  each:  What  is  that 
per  score  ? 
12)9d.(-75=jeo     15    0  Ans.  2.  At  48.  9d.  each:     What  is 

Or  by  inverting  the  question,    that  per  score  ? 
1  8core=s20==ls.  8d.  JQ4  15  Ans. 

9 

15S.0 
It  may  be  remarked,  that  when  the  price  W  shillings  and  pence, 
the  answer  will  be  just  so  many  peands  as  there  are  shillings,  and 
so  many  times  l9.  8d.  as  there  are  pence.     If  farthings  are  given, 
for  \A.  reckon  5d.  for  |d.  IQd.  and  for  Jd.  Is.  3d. 

TABLE  OV  ALIQUOT  PARTS.   20  THE  INTECBR. 


2  "  iV  f    C  is  W 

5-i  ho~  i 


12  is  tV  p6  is  tV 


15—    ;? 


•  At  j£l  a  yard,  the  quantity  woulil  be  345yds.  But  as  the  price  is  ISa.  you 
want  only  ±8=-  o  of  the  quantity.  This  explains  the  rule ;  for  the  courae  is 
«|imUar  Jbr  any  other  case. 
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3.  What  cost  7  ;   at  2s.   9d. 
•  perseore*? 

8.   <l. 

4.  What  cost  17;  at  19s.  lOd. 
per  score  ? 
I  16s.  10|d.  Ads. 

I 

i 

II.  Round  Timber. 

Forty  feet  make  a  load  or  ton  of  round  timber. 
If  the  gtren  price  of  a  foot  be  shillings. 

Rule. 

Multiply  the  given  price  by  2,  and  the  product  will  be  the  an- 
swer in  pounds. 

5.  What  cost  a  ton  at  38.  per  6.  What  cost  a  ton  at  99.  per 
foot?  3s.x2=6l.  Ans.*        foot?  98.X2=18I.  Ans. 

If  the  given  price  of  1  foot  be  pence  only,  or  shillings  and  pence, 
divide  the  given  price,  in  pence «  by  6.  The  quotient  will  be  the 
answer  in  pounds,  and  the  remainder  will  be  so  many  times  38.  4d. 

7th.  What  cost  49. feet,  at  ]7d. 
per  foot  ?  ,  6th.  At  Is.  9d.  per  foot :  What 

6)17  cost  a  ton? 

— —  £3  10  Ans. 

£2  16  8  Ans. 

If  the  given  price  of  a  foot  be  farthings  only,  or  pence  and  far- 
things, divide  the  given  price  in  farthings,  by  6  ;  then  divide  that 
^tiMrU  by,  4,  and  this  la$t  quotient  will  be  the  answer. 

9th.  At  '|d.  per  foot :  What 
cost  a  ton  ? 

6)3  10th.  At  13J  per  foot:    What 

cost  a  ton  ? 

4)0  10  £2  4  2  Ans. 

£0    2  6  Ans, 

•  If  a  ton  of  timber  had  been  20  feet,  then  39.  a  foot  would  have  made  £3 ; 

but  as  a  ton  has  twice  20  feet,  the  answer  in  pounds  must  be  twice  the  number 

of  shilling.    In  like  manner  for  any  number  of  shillings.    If  the  price  be  pence 

40x17     20X17     17 
a  foot,  as  in  Ex.  7,  the  rule  is = r=---for  pounds,  with  a  remainder 

of  5X  -7-'=5  times  Ss.  4d. 
6 

When  the  price  is  farthings  a  foot,  the  rule  is  as  in  Ex.  9,  :r^ — -j  for  shilling?. 


Digitized  by 


G'bogle 


PRACTICE.  173 

Or,  suppose  every  sbilliog  in  the  price  to  be  21.  every  peony  to 
be  39.  4d.  and  every  farthing  to  be  lOd. 

12th.  What  cost  40  at  15|d. 
per  foot?  * 

nth.  What  cost  40  feet  at  s.  d. 

|d.  per  foot?  I  Ox    2=£2     0  0 

|d.  X  10  d50  2  6  Ans.  3  4  x    3=    0  10  0 

0  i  X  10=    0     1  8 

£2  It  S 

III.*  To  find  ike  value  of  goods  sold  by  5  score  to  the  hundred. 
Ist,  If  the  given  price  be  ponods  and  shillings,  or  shillings  only. 

Rule. 
Mnltiply  the  given  price  in  shillings,  by  5,  and  the  qootient  will 
be  the  answer  in  pounds,  fur  100s.  are  £5. 

13(h.  At  198.  per  yard,  what 
cost  100  yards  ?  14th.  At  41.  ISs.  per  cwt.  what 

19s.  cost  100  cwt.  or  6  tons  ? 

5  '      £4(y5  Ans. 

£95  Ans. 
2d.  If  the  given  price  of  1  be  pence  only,  or  shillings  and  pence. 

RC7LE. 

Multiply  the  gi? en  price  in  pence,  by  6  ;  then  divide  that  pro- 
duct by  12.  The  quotient  wHl  be  pounds  ;  and  the  remainder  so 
many  times  Is.  8d. 

16th.    What  cost  100  bushels, 
at  35s.  4d.  per  bushel  ? 
15th.  If  1  yard  cost  9d.  what  s.  d.  Or, 

cost  100  yards  ?  35  4  35s.  4d. 

9  _f  .|4d.|i|J 

—  424  175 

12)45  6  .  1   13  4 


£3  15  Ans.  12)2120  £176  13  4 

£176  13  4  Ans.    Here  5  is  di- 
—  vided  by  |. 

•  In  Federal  .Wbnry.— Rcmovo  the  decimal  point  two  places  to  the  right  for 
the  answer. 

Examples. 

1.  What  cost  100  yards  at  $2  50c.  per  yard?  $2-50x  100=$250-  An?. 

2.  "What  cost  100  yards  at  75c.  per  yard  ?  $-75  X  100=$75-  Ans. 

3.  What  cost  100  yards  at  5c.  6  Jm.  per  yard  ? 

,^  $-05625  X  100=$5-625  An?. 

4.  What  cost  100  yaivls  at  37c.  5m,  per  yard  ?  '  Ans.  $37  50t. 

5.  What  cost  100  yards  at  68c.  7im.  j^t  yard  ?  Ans.  $C8  75c 
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3.  If  the  given  price  of  ]  be  sbilliogs  and  peace  ;  Hettiply  Ibe 
price  bjr  5,  and  the  product  under  (be  place  ofsbilliogs,  will  be  the 
answer  in  pounds,  and  the  product  under  the  place  of  pence,  ifili 
be  so  many  times  Is.  8d. 

]7tb.  At  St.  5d.   per  bushel: 
what  cost  100 bushels? 
t.  d. 

2  5  18th.   At  25s    3d.  per   ton  v 

5  what  cost  100  tons? 

£126  6  Ans. 

12  1 


£12  1  8  Ans. 
4.*  To  6nd  the  price  of  ^e  at  so  much  per  hundred  of  5  scores 

General  Rule. 
Mnttiplj  tlie  glren  price  by  12 ;  divide*  the  product  by  6,  and 
the  ^[uotient  will  be  the  answer  in  pence. 

But  if  the  price  bep^nnds  otdy:. 

KULB. 

Divide  the  given  price  by  5,  an4  the  quotient  will  be  the  answer 
in  shillings. 

19th.  If  lOOyds.  costX6^,what  2tst.  If  100  yards  costfU  %s» 
cost  1yd  ?  9d.  what  cost  1  vard. 


&)65  £ 


s. 


11     7     9 
13s.  Ans.  12 


20ih.  If  lOOyds.  cost  £2  18s.  5)136  13     0 

4d.  what  is  that  per  yard  ?  — 

£   8.   d.  12)27     6     7 

2  18  4  

12  2s.3^d.  Ans. 

In  di?iding  27  by  12  (in  the 


5)35  0  0  2Ui  question)  the  quotient  is  2s. 

and  the  remainder  3d.  the  6  ia 

7d.  Answer.  ^'V  ^^  ^  penny  =  one  farthing, 

—  and  the  7  is  of  no  account. 

TABtE    OF    ALIQUOT  PARTS.       100  THE    INTEGER. 


5     is     ^\\23     is      i 
10 ^O.K)  —y'^ 


20 lUO r. 


50     is      i 

60 j% 

70 t\ 


75    is     i 

80 tV 

90 A 


*"  In  Federal  Matiry. — Remove  tJie  decimal  point  two  places  to  the  kft  for 
Jlic  answer. 

t.  If  100  yanfe  cost  ^^0^  what  cost  1  yard  ?  $230-M00=$2-50  Ans, 

?.  If  100  yartls  cost  $75-  what  coH  1  yard  ?  $75*-r  100=$-75  Ana. 

3.  If  100  yards  cost  $5  62c.  3m.  what  cost  I  yard  ? 

$5G^25~100— |-05C2a=5c.  dhni.  An?. 

4.  If  100  yards  cost  $37  r>Oc.  what  cost  1  yard  ?  Ans.  37c.  5m. 

5.  \i  LOO  yaris  cost  $C8  75c.  what  cost  1  yard  ?  Ans.  6Cc.  7im. 
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^2i*  At £3  7s.  6d«  per  100 :  What  will  123  C09t ? 
2(        3     7  6 


0  13  6) 
0  1  4) 
0     0  8) 


Add, 


23=  £0  16  6Ans. 
23d.  At £2  Is.  lOd.  per  100:        24lh.  At  £5  da.  6d.  per  100: 


What  cost  IB  ? 
£  a.  d. 


What  cost  35  ? 

£    i.    d. 

5    9    6 

3 


f  AD8. 


10)16 
6 


8     6 


1    12  10 
5     6f 


Add. 


£1  18    3|Aii8. 
IV.  To  find:  the  value  of  goods,  sold  by  112fe  the  CwU 

The  price  of  I  ft  is  given  to  find  the  value  of  1  cwt. 

Rule. 
For  a  iarthiogf  accoftnt  2s.  4d.  per  cwt.    For  a  half  a  peniiyi 
4s.  8d.     For  three  farthings,  7s.     And  for  evexy  pennj  9s.  4d. 
per  Cfvt. 

25th.  What  cost  Icwt.  at  3^.         26th.  At  8|d.  per  ft :  What 
per  ft  ?  cost  1  cwt  ?     Ans.  £4  Is.  8d. 

At  Id.  per  ft         s.  d. 
Icwt  costs  9  4 

3 


At  3d. 
At  id. 


£1 
0 


n 


Add. 


£1   12  8  Ans. 


*  7b  Jind  the  value  of  any  number  at  a  gieen  price  per  100)  in  federal  money  > — 
Multiply  the  price  per  100  by  the  given  (Quantity,  and  point  off  two  right  hand 
figures,  in  the  product  more  than  required  by  multiplication  of  decimals.  Or, 
point  off  the  two  right  hand  places  in  the  given  qnoatity,  and  multiply,  and 
point,  as  in  multiplication  of  decimals. 

£XA»PLS8. 

1.  'What  cost  66  yards  at  $87  50c»  per  100  yard*? 

$87-5X5€r  ,   ^ 

=$49,  Aw,    Or,  $87-5  X  •56t=:$49,  *s  before. 

100 
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V^  To  find  the  valut  of  goods  told  by  6  teort  to  (&e  hundred,   ' 
The  price  of  1  is  gi?en  to  fiod  the  price  of  I  huodred^ 

Role. 
Suppose  every  peonj  in  the  price  to  be  so  many  pounds,  and  for 
the  ^rthings,  such  a  part  of  a  pound,  as  they  are  of  a  penny  \ 
then,  half  of  that  sum  will  he  the  answer. 

27th.  At  4id.  per  yard  :  What  SBth.  At  lOs.  9^d.  per  yard  : 
cost  120  yards  ?         '  What  cost  120  yards. 

£  s.  Aos«J&100  l$a.6d. 

2)4  10 

£2    6Ans. 
To  find  the  price  of  one,  at  so  much  per  hundred  of  6  score. 

RCLE. 

Multiply  the  price  by  2,  then  call  the  pounds  so  many  penJcei 
and  the  shillings,  such  a  part  of  a  penny,  as  they  are  of  a  pound, 
and  you  will  have  the  answer. 

29lh,  If  120  yards  cost  jes  129.:  30tb.  If  120  yards  cost  £5 
What  cost  1  yard  ?  IBs.  6d. :  What  cost  1  yanl  ? 

£  8.  Ans.  1 1  jd.+l  ^^  £>^rthing. 

*  3  12 


7     4 


Ans.  7id. 

TABLE  OF  ALK^UOT  PARTS. 

Also, 


6  is  ,V 

24  is  i 

36  is  j% 

72  is   1 

10 -T», 

30  is  i 

45—1 

75 -i 

12  — Vi 

40  is  ^ 

48 -i 

80—  1 

15—  i 

60  is  i 

50-A 

84 -tV 

20—  J 

70-rt 

90—1 

120   THE   INTEGER. 


96  is    i 

ICO—  # 

105—  i 
108  -  VV 
110-H 


:Ust.  At  £3  17s.  6d.  per  hundred,  what  cost  14  ? 

£   8.     d. 

12  tV  3  17   6 


7  9    , 
1  Si- 


Add. 


14?=£0    9  OA  Ads. 

1'.  What  cost  45  Jib.  beef  at  $5i  per  100? 
$6-5X43'5 

i=i$2-5025=$260c.2iin.Aiia.  Chv  $5*5  X-455lb.-=$£-5025,ai  before. 

100 

3.  What  cost  375  yards  at  $375  per  100  yarda?  Api.  $1404  25c. 

4.  What  cQit  54  yards  at  $16  per  100?  Aw.  $8  64c. 

5.  What  cost  512  vards  at  $6  25c.  per  100  yards  ?  Ajit.  $32. 
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32. 
dred, 

A 

wl 

40 

8 

1 

t£2 

latc 

i 

i 

i 

ISs.  e^d.  per  huo 
ost  49? 

£    9.      d. 

2  13     6i 

0  17  10  0| 
0     3     6  3^ 
0    0     5  1 

49«jei     1  10  1  Aofi. 

3d.  At£l  198.  3d.  per  boa- 
dr«d,  what  cost  75  ? 

Am,£\  49.  6^d. 


VI.  To  find  the  valve  of  goods  told  by  the  gnat  gross. 

NgrK.  12  make  1  dozen,  12  dozen  1  small  gross,  12  small  gross 
1  great  gross. 

The  price  of  1  dozen  being  gtren,  in  pence,  to  find  the  price  of 
a  great  gross. 

Rule. 

Multiply  thn  price  of  1  dozen,  in  pence,  by  3,  then  di?ide  that 
product  by  5,  and  the  quotient  will  be  the  answer  in  pounds,  &c. 
For  proof,  do  the  contrary. 

N.  B.  If  the  price  of  1  be  g^ven,  the  price  of  1  small  gron  is 
found  ieifter  the  same  manner. 

34.  What  cost  1  great  gross,  at  18d.  per  dozen  ? 

3 

6)54 


4s.  3d. 
J2 

51d. 
3 


5)153 


Ans.  £30  12 


£10 

16 

1,  what  cost  1 
Or, 

I  great  gross  ? 

Or, 

s.  d. 

£s. 

4  3 

144=7  4 

12 

4 

2  11  0 
12 

|3d.|^|28     16 
1     16 

£30  12  0 

£30     12 

TABLE   OF   ALIQUOT    PARTS.       144   THE  INTEGER. 

Also, 

128  is    f 
132  — H 


12  U  A 

36  ifl  i 

32  18    f 

84  is  A 

16-^ 

48  — i 

60  — A 

96-1 

18-1 

7«-i 

84-" 

108—  1 

24 -J 

80—  f 

120 -J.  1 
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36.  At  JC2  12«.  9d.  per  great  gross^  what  Cort  46  iwB&i. 
Doz.      £  8.    d. 


2  12  9 


0  13  2| > 
0    3  3iJ 


Add. 


45s=£0  16  5|  Ads. 
37.  What  cost  117  dozen,  at       38.  At  £3  168,  8d.  per  great 
£  9  138.  7d.  per  great  gross  ?        ^rosA.  what  cost  7  great  ^ro8« 


T)o7 

£    ».    d 

9  13  7 

3 

108 
9 

29     0  9 

7     6  2 
12  1 

iod  96  dozeD  ? 


Doz. 


£   9t  d. 
3  16  8 

e 

3)7  13  .4 


117  =  £7  17  34  Ana. 


96=  2  11  li 
top  line  X7=26  16  8 

£29     7  9{ 


VII.*  To  find  the  valu^  ^  goods  Bold  by  the  thousand. 

^he  price  of  1  is  given  to  find  the  price*  of  lOOO. 

RuLE.t 
Multiply  the  given  price  in  pence,  bjr  60,  then  divide  the  prof- 
duct  by  12,  and  the  quotient  will  be  the  answer  in  pounds,  &c. 

39.  At  6d.  each  ;      Or,  as  lOOOs.  are  £60,  40.  What  cost 

what  cost  1000  ?  take   parts,  for  the  1000,    at    2}d. 

6  pence  out  of  60.  each? 

60  |6d.|i|50  An8.£9  78. 6d. 


12)300 
£26  Ans. 


Ans.  25 


•  In  Federal  3f(incy.— Remdve  the  decimal  point  three  places  to  t&c  right,  or 
left,  as  the  case  requires,  for  the  answer. 

Examples. 

1.  What  cost  1000  yards  at  5  cents  per  yard?     -05  X  1000=050-= J50  Ajis. 

2.  What  cost  1000  yards  at  12  cents  6  mills  per  3rard  ?  Ans.  $125. 
a  If  1000  yards  cost  $37  50c.  what  cost  1  yard. 

$37-5-M000:^$-0375=3c.  7im.  of,3jc.  An?. 
4.  U  1000  yards  cost  $1625,  what  cost  1  yard  ^  Ans.  $1  62c.  Sm^ 

t  The  operation  by  the  Rule  of  Three  would  be  thus ;  in  the  first  eacample, 

6X1000 

=answcrin 


as,  1 :  6d. ::  1000  :  6X1000  the  answer  in  pence ;  and ' 


pounds,  =• 


0X30 


12X20 


12 


pounds,  ^d  is  the  rule. 
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VIII.  To  find  the  price  of  onf  at  $o  mud  per  thoueand. 

HfJLE. 

Maltiply  the  price  by  12  ;  di?ide  the  prodact  bj  6Q  ;  ^hei^  take 
the  pounds  for  so  mAoy  pence,  and  the  shillings  for  sgch  a  part  af 
^  penny  as  they  are  of  a  ponnd,  which  will  be  the  answer. 
41.  At  J95  4s.  2d.  per  1000,  what  cost  )  ? 
£    8.  d. 
6    4  2 


50 


6)62  10  a 


C   6)62 
(10)12 


10 
£1     5 


Aos.  lid. 
42.  At  £354  38.  4d.  per  IQOQ, 
yrhat  cost  I  ? 

£    a,  d. 

354  3  4 

12 


i  1Q)4260  0  0 


^< 


6)425 
86 


Or. 
£ 


d. 


100 

3^4 

3 

4 

10 

35 

8 

4 

1 

3 

10 

10 

An 

S.  0 

7 

1 

Anf.  7s.  Id. 

TABLE   OF  ALIQUOT  PARTS.       1000  THE.  INTEGER. 


60  is  ^200  is  i 


400  —  f  [800  —  i 


100  —  tV  260  —  i 

125  —  i  600  —  i 

600—  J  1875 

625  —  i  |900  —  ^ 

43.  *AtJei  17s.  9a.  per  1000  what  cost  115? 
£    8.  d.       ^ 
100  tV  1  n  9 


300  is  tV|700  is  j\ 
376  -^  i  |760  —  i 


10 
6 


0    3  9^) 

0    0  4i)Add. 

0    0  21 5 


116—jeO    4  4  Aos, 

* 
♦  To  find  the  value  of  any  nun^er^  at  agwen  priet  per  lOQO  in  federal  mo^' 
ney, — Multiply  the  price  per  1000  by  tho  given  quantity,  and  point  off  three 
right  hai^d  figures  in  the  product  more  than  required  by  m\dtiplication  of  deoi- 
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44tb;  At£^  18.  81  per  1000,       4&th.   What  coti  33,  it  S4i. 
what  cost  875  ?  8d.  per  1000  ? 

£   B.   d.  ^«-  ^- 

2     18 
7 


8)14  11     8 


? 


£1  16     5^-Ai»8. 


J  5  Add. 
I^Add. 


CASE  X. 

When  the  price  of  1  is  any  ntimber  6f  doliars  and  parts  of  a  dollar : 
Multiply  the  qnabtity  by  the  number  of  dollars  ;  and,  finding,  by 
the  general  rule,  the  price  at  the  parts  of  }1»  the  sum  of  the  whole 
is  the  answer. 

Examples. 
1.  What  cost  39Q  yardi  at  j^S  24c.  per  yard  ? 
c.  $      c. 


20 


i$ 


'j  of  20c. 


395 
3 

1185 
79 
15  80 


=  price  al,  gl 


=  ditto  at 
=  ditto  at 
=c  ditto  at 


20c. 
4 


Ans.  ^1279  80  ==  ditto  at    ^3  24c. 

2.  What  cost  269  yards  at  $2  60c.  per  yard  ?  Aos.  J5699  40c. 

3.     694    12  10  8397  40 

4.      318    4   12J         1311   75 

5.      175    • •      4  44  777 

CASE  XI. 

IVfien  the  price  of  1  contains  the  same  aliquot  part  of  a  dollar  any 
number  of  times  exactly ;  or^  in  other  words^  when  the  price  of  I  has 
an  aliquot  part,  which  is  also  an  aliqtiot  part  of  a  dollar  :  First,  find 
the  value  of  the  given  quantity  at  the  ahquol  part ;  then  multiply 


mals.    Or,  point  off  the  three  right  hand  places  in  the  gfivea  quantitj: 
multiply  and  point  as  in  multiplication  of  decimals. 


and 


EXAMPL£|$. 


1.  WTiat  cost  87S  at  $13  per  lOCO? 

875X13=11375;  and  11375-M000=11-375=$11  37c.  5m.  Ans. 

2.  What  cost  39175  feet  of  boards,  at  $16  per  1000  ?  Ans.  $626  COc. 
Z.  What  cost  325  naUs  at  $1  50c.  per  1000  ?            Ans.  4Cq.  7Am.  or,  <«{{<ix 
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this  by  the  Dumber  of  tuvet  ^Mdi  tbe  attqui^tpatt  it -contMned  m 
the  given  som,  for  the  answer.    Or, 

Since  the  price  in  this  case^  is  alvf ajs  tiiGh  a  number,  as^  being 
divided  by  the  aliquot  part,  will  mak<e  the  iramerator  of  a  fraction, 
of  which  the  de0t>minator  Is  the  denominator  of  that  fraction,  which 
the  aliquot  part  is  of  a  dollar ;  Multiply  the  quantity  by  the  nu- 
merator, and  divide  the  product  by  the  denominator,  (or,  when 
convenient,  divide  the  quantity  by  the  denominator,  and  multiply 
the  quotient  by  the  numerator,)  for  the  answer.^ 

Examples. 

1.  What  cost  334  yards  at  87^  cents  per  yard  ? 
12JC.  =^  +  of  -875  =?  j  Ji  I  384-  =  price  at     $1 

48-  =;=  ditto  at  -12^ 

X  7  X  7 

Ans.  ^336-  =  ditto  at  -871 

Or  thus, 
•875=J},and  384xJ=«=*«V^''(=H*X7):=j336,  Ans.  as  before. 

2.  What  cost  842  yards  at  66|c.  per  yard  ?     Ans.  ^561  33^. 

3.  What  cost  912  yards  at  66c.  per  yard  ?       Ans.  $601  60c. 

MISCELLANEOUS   QUESTIONS    IN    PRACTICE. 

I.  What  cost  300  yards  at  27c.  per  yard  ?  Ans.  ^81 

917          ^1  12  6m.  1031  62c.  6m. 

36;J               35  12  32 

864  ft.  boards  at  $12  per  M.  ?  10  34  6 

32169                            13  76c.  442  18  6J 

CASE  XII. 

L  Since  2s.  is  ^V  ^^  ^^y  ^^^  decimal  of  2s.  is  «1 :  Wherefore  any 
quantity  being  given  at  2s.  per  lb.  yard,  kc.  the  price  is  found  in 
pounds  and  decimal  parts  of  a  pound,  by  separating  the  unit  figure 
of  the  given  quantity  from  the  rest,  for  a  decimal. 
Let  it  be  required  to  jSnd  the  value  of  366  yards  at  2s.  per  yard  t 
By  pointing  off  the  unit  figure  6  for  a  decimal,  I  find  the  >  £35^ 
amount  to  be  JE36-6,  which  is  known  to  be  equal  to  351. 12s.  $    *'*^^'*^ 

II.  Consequently,  if  the  price  be  a  multiple  of  2s,  (viz.  any  even 
number  of  shilliogst)  the  amount  at  2$.  being  first  found  in  pounds 
and  decimal  parts,  as  above,  and  that  amount  multiplied  by  the 
number  which  shows  how  of\en  2s.  is  contained  in  the  given  price- 
the  product  will  be  the  amount  required  in  pounds  and  decimal 
parts  of  a  pound. 

What  cost  427  gallons  of  wine,  at  8s.  per  gallon  ? 

•  Sonne  of  the  prices  wliich  apply  to  thi*  case,  are  to  be  found  in  the  secoml 
table  of  parts  of  a  aoUar. 
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£421  aJBOQQt  at  is.  per  gaUou. 

4 

Ads.  XI 70-8  or  1701.  16i.    .. 
The  examples  in  Case  1st.  may  be  worked  in  this,  maimer. 
Likewise,  if  tbe  price  be  poun^Js  and  even  sbilJiogs. 
754  jards  at  li  8a. 

75*4  amoont  at  29^.  Or, 

14X2=288.  754     >  .  ,. 

-P. 75-4x4=301 -6  J  ^^^' 

3016  

754  £1055-6 


Ads.  £1055-6= 10551.  I2s. 

III.  ffthe  price  he  an  aliquot  part  of  2«.  .*  Find  tbe  amount  at  Ss. 
and  divide  it  bj  the  denominator  of  the  part,  and  tbe  quotient  will 
be  tbe  answer. 

At  8d.  per  lb. :  What  cost  976  lb.? 

I  8d.  m  97-6 

£32  533=  £32     10    8  Ans. 

IV.  If  the  price  be  not  an  aliquot  part :  Divide  it  into  aliquot 
parts. 

7235  yards,  at  7d. 


4d. 

i     723-5 

3d. 

1     120583 
90-437 

211.02  =£211 

0    4i  Ans. 

V.  If  the  price  he  pounds  atid  shillings^  of  pounds^  shillings  ani, 
pence:    Reduce  the  shillings,  &c.  to  tbe  decimal  of  a  pound,  and 
multiply  the  quantity  thereby,  or  the  price  by  the  quantity. 
At  15L  128.  6d.  per  Cwt :  What  cost  75  Cwt.  ? 
£15  12  6  =  £15-625 
75 


78125 
109375 

1171-875 


£1171  17  6  Ans. 

'  VL  Jfihe  quantity  likewise  he  of  divers  denominations  :  Reduce 
the  less  denominations  to  tbe  decimal  of  that,  whereof  the  price  is 
given. 
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^b.  lOoz.  of  silk,  at  £4  5  9  =  J64-287 
91b.  lOoz. =9-626 


21435 

8574 
25722 
S8683 

41-262375 

£41     &    S  Aos. 

Cases  6th.  and  7th.  may  be  wrought  in  this  manDer. 
Or»  you  may  take  parts  for  the  lower  denominations. 

l8oz.|  i  I     4-287 
|2oz.j  I  I  9 

38  683 
2- 1435 
•535875 


41-262375 
£41     5     3 


yiL  When  the  price  is  any  odd  number  of  sbilliogs  :  If  it  be  re- 
hired to  know  what  quantity  of  any  thing  may  be  bought  for  any 
•am  of  money,  in  pounds:  Annex  two  cyphers  to  the  money,  and 
divide  it  by  half  the  price. 

Note.  As  half  a  shilling  (or  6  pence)  is  -6,  therefore,  to  halve 
any  odd  number  of  shillings,  is  only  to  annex  '5  to  half  of  the  great- 
est e?en  number  in  the  price. 

1st  How  many  yds.  at  78.  per 
yd.  may  I  have  for  4351.  ? 
Half=:3-6)43600(1242J|yds.Ans. 

•  2d.  How  many  pounds  of  tea, 

35  at  5s.  per  lb.  for  £37  ? 

70  1481b.  Ans. 

, 3d.  How  many  yards  at  98. 

'     150  per  yard  may  I  have  for  6401.  ? 

J  40  An^.  1200  yards, 

100 
70 

30 
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184  TARE  AND  TRET. 

BtLL  OP  PARCELS. 

Newbaryport,  January  lat,  1806. 

Mr.  Timothy  Huckster 

Bought  ofSanmel  Merdtamt, 

idl^ft  Bohea  tea,  at  38.  64].  per  ft. 

48ft  Cheese,  at  94,  per  ft. 

15  Pair  worsted  hose,  at  59.  8d.  perpair^ 

4^  Dozen  woaieD*s  glove?,  at  36s.  6d.  per  dozen. 

19  Dozen  knives  ami  forks,  at  6s.  9d.  per  dozen. 

9  Grindstonfs  at  15s.  9d.  per  stone. 

J  Cwt.  Brown  sugar,  at  51s.  percwt. 
31  ft  Loaf  Sugar,  at  Is.  O^d.  per  ft. 


£34    3     3i 

.  Received  payment  in  AiU,  —  ■ 

Samuel  Merchant. 


TARE  AND  TRET. 

TARE  and  Tret  are  practical  rules  for  deducting  certain  allow* 
ance:),  which  are  made  by  merchants  and  tradesmen  in  selling  their 
goods  by  weight. 

Tare  is  an  allowance,  made  to  the  buyer,  for  the  weight  of  the 
box,  barrel  or  bag,  &€.  which  coolaios  the  goods  bought,  and  is 
either  at  so  much  per  box,  &ct  at  so  much  per  cwt.  or  at  so  much 
in  the  gross  weight. 

Tret  is  an  allowance  of  4ft  in  every  104ft  for  waste,  dust,  kc. 

Cloff  is  an  allowance  of  2ft  upon  every  3cwt. 

Gross  weight  is  the  whole  weight  of  any  sort  of  goods,  together 
with  the  box,  barrel,  or  bag,  &c.  which  contains  them. 

Suttle  is,  when  part  of  the  allowance  is  deducted  from  the  i^ross. 

Ne^t  weight  is  what  remains  after  all  allowances  are  made. 

CASE  I.* 

When  tht  tart  is  oi  so  much  per  box^  barrel  or  bag^  ^c, :  Multiply 
the  number  of  boxes,  barrels,  &c.  by  the  tare,  and  Subtract  the 
product  from  the  gross,  and  the  remainder  will  be  the  neat  weight 
required. 

Examples. 

1.  In  6  hogsheads  of  sugfar,  each  weighing  9cwt.  2qrs.  lOlb.  gross, 
tare  251b.  per  hogshead ;  how  much  neat  ? 

*  This,  as  weU  as  every  other  case  lA  this  role,  ia  bnly  im  application  of  the 
rules  of  Proportion  and  Practice, 


tl 
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TARE  AND  TRET.  185 


Cwt.  qr. 


Ans.  56    O  22  neat. 
2.  Id  5  bags  of  cottoD,  niarked  wttb  the  groM  weight  at  (bllowSy 
tare  2dft  per  bag ;  what  neat  weight  ? 
Cwt.  qr.  ft 


ft 

10 

Cwl.  qr.  ft 

9    2  10  g^oss  wt.  of  Ihhd. 
6 

57    «     4  groM. 
1     1  10  tare. 

A=7 

1   19 

B=3 

3  2'ir 

C=5 

1  12 

D=6 

0  15 

E=8 

1     0 

Cwt.  qr.  ib 

^^ 

Ad9.  30  0  H  oeat. 

3.  What  is  the  neat  weight  of  15  hogsheads  of  tobaceo,  each 
7cwt.  Iqr.  13ft,  tare  100ft  per  hogshead  ? 

Ans.  d7cwt  Oqr.  life. 

CASE  IL 

fVktin  ihf  tare  is  at  so  much  per  cmt, :  Divide  the  srosa  weight  by 
t^  aliquot  parts  of  a  cwt.  dobtract  the  quotient  ^om  the  gT088> 
and  the  remainder  will  be  the  neat  weight. 

EXABCJPLSS. 

1.  In  129cwt.  3qra.  161b.  gross,  tare  HIb.  per  cwt.  what  neat 
weight  ? 

Cwt.  qr.  lb. 
14lb.  U  I  129    3     16    gross. 
I      I     16    0     26iiare. 

Ans.  113    2  17j^neat 

2.  In  97cwt.  Iqr.  71b.  gross,  3.  What  is  the  neat  weight  of 
tare  201b.  per  cwt.  what  neat  9  barrels  of  potash,  each  weigh- 
weight.  ing  305lb.  gross,  tare  121b.  per 

Aos.  79Cwt  3qr6.  21Ib.  neat.    cwt.  ?     Ans.  2450ft  14oz.  44dr. 
4«  What  is  the  valae  of  the  neat  weight  of  7hhds.  of  tobacco,  at 
51.  7s.  6d.  per  ^wt  each  weighiog  8cwt.  3qrs.  10ft  gross,  tare  21ft 
per  cwt.  ?  Ans.  X270  4«  4^  reckoning  the  odd  onnces. 

CASE  III. 

When  tret  is  allowed  with  tare :  Divide  the  sotlle  weight  by  26, 
and  the  quotient  will  be  the  tret,  which  sobtract  from  the  sattle, 
and  the  remainder  will  be  the  neat.^ 

•  Tret  b  41b.  iB  104,  which  if  ^3=^     And  Cloff  is  ««>.  in  3€wt.   ev 
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18^  INVOLUTIOK. 

EXAUFLES. 

1.  Id  247cwt.  i^qrs.  151b  gross,  tare  28&  per  cwt,  abd  (ret  4ft 
for  every  104m  what  neat  %veight? 

I  28  I  i  I  247C.2qr.15fe  gross. 

61     3     17     12  tare,  subtract. 


185     2     25       4  8uttle. 
7    0     16      0  tret,  subtract. 


Ans.  178  2  9  4  neat. 
2.  What  is  the  neat  weight  of  4hb(ls.  of  tobacco,  weighing  as  M' 
low:  The  Ist.  5cwt.  Iqr.  12ft  gross,  tare  65ft  per  hhd. ;  the  2d. 
3c wt  Oqr.  19ft  gro«s,  tare  75ft  :  the  3d.  6cwt.  3qr8.  gross,  tare 
49ft  ;  and  the  4lb,  4cwt  2qrs.  9ft  gross,  tare  35ft,  and  allowing  tret 
to  each  as  usual  ?  Ans.  17cwt.  Oqr.  19ft4- 

CASE  IV. 

When  tora,  tret,  and  dtff  art  allomed :  Deduct  tfie  tare  and  tret  as 
before,  and  divide  the  sattle  by  168,  and  the  quotient  will  be  the 
doff,  which  subtract  from  the  suttle,  and  the  remainder  will  be  the 
neat 

Examples. 
1.'  What  is  the  neat  weight  of  Ihhd.  of  tobacco,  weigfaiog  IBcwt, 
9qr8.  fOlb  gross,  tare  14ft  per  cwt«  tret  4ft  per  104,  and  cloff  2ft 
per  3cwt.  1 

14ft  is  1)16     2  20    0  gross. 

2    0    9     8  tare,  subtract. 


4ft  is  ^)14     2  10     8 

0    2    6  13  tret,  subtract. 

2feisT{T)14    0    3  11  suttle. 

0    0     9     5  cbff,  subtract. 

Ans.  13    3  22     6  neat. 
2.  If  9hhds.  of  tobacco/ contain  8dcwt  Oqr.  2ft,  tare  30ft  per 
hhd.  tret  and  cloff  as  nsual,  what  will  the  neat  weight  come  to  at 
6j^.  per  ft  after  deducting  for  duties  and  other  charges,  511.  1  Is.  8d  ? 

Ans.i:i87  188.  5d. 


'       INVOLUTION 

TEACHES  the  method  of  finding  the  powers  of  numbers. 

A  power  is  the  product  arising  from  multiplying  any  number  in- 
to itself  continually  a  certain  number  of  times.  Thus,  any  number 
is  called  the^r^r  power  ^  as  3 ;  if  it  be  multiplied  by  itself,  the  pro- 
duct is  called  the  second  power  or  squatty  as  3x3  ;  if  the  eecood 
power  be  multiplied  by  the  first  power,  the  product  is  called  the 
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third  power,  of  cube,  as  3x3x3;  if  the  third  power  be  maltiplied 
by  the  first  power,  the  product  is  the  fourth  power,  or  biquadrate^ 
as  3x3x3x3,  or  81  is  the  fourth  power  of  3,  and  so  on. 

The  power  is  often  denoted  by  a  %ure  placed  at  the  right  and 
a  little  above  the  number,  which  figure  is  called  the  index  or  ex^ 
ponent  of  that  power.  The  index  or  exponent  is  always  one  more 
than  the  number  of  mnltiplications  to  produce  the  power,  or  is 
equal  to  the  number  of  times  the  given  number  is  used  as  a  factor 
in  producing  the  power.     Thus  the  square  of 

3,  =  3  X  3  =  3«  ;  and  the  cube  of 

3,  =  3  x  3  X  3  =  3» ;  and  the  4th  power  of 

3,  :=3x3x3x3  =  3*;  and  the  6lh  power  of 

3,  =3x3x3x3x  3=3«,  and  so  on. 

In  producing  the  square  of  ?,  for  instance,  there  is  only  one  mul- 
tiplication, or  two  factors  ;  in  producing  the  cube,  there  are  tw 
multiplications  or  three  factors,  and  so  on. 

Hence,  Involution  is  per£)rmed  by  tbe  (olio wing 

Rflb.   . 

Multiply  the  given  number,  or  &rst  power  continually  by  itself, 
till  the  number  of  multiplications  be  1  less  than  the  index  of  the 
power  to  be  ibund,  and  the  last  product  will  be  the  power  required. 

Note.  Whence,  because  fractions  are  multiplied  by  taking  the 
products  of  their  numerators,  and  of  their  denominators,  they  will 
be  involved  by  raising  each  of  their  terins  (o  the  power  required, 
and  if  a  mixed  number  be  proposed,  either  reduce  it  to  an  impro- 
per fraction,  or  reduce  the  vulgar  fraction  to  a  dcciiQal,  and  pro- 
ceed  by  the  rule. 

Examples. 

I.  What  is  the  6tb  power  of  9  ? 
9 
9 

81=2d.  power. 
9 

729=3d.  power. 
9 

6561  =4th.  power. 
9 

69049=5lh  power,  or  an8wer=9s. 
t.  What  is  the  6th  power  of }  ?  Ans.  /f*^*^. 

3.  What  U  the  fourth  power  of -045?      Ans.  000004100625. 
Here  we  see,  that  in  rai^jing  a  fraction  to  a  higher  power,  we 
decrease  its  value. 
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EVOLUTION, 

OR  THE  EXTRACTION  OF  ROOTS. 

THE  Root  is  a  nainber  whose  coDtioaal  inultip1icaik)D  iato  itself 
prodaces  the  power,  and  is  denominated  the  square,  cube,  biqiia- 
drate,  or  2d.  3d.  4th.  root,  &c.  accordinglj  as  it  is,  when  raised  to 
the  £d.  3d.  &c.  power,  eqaal  to  that  power.  Thus,  4  is  the  square 
root  of  16,  because  4x4=:16,  and  3  is  the  cube  root  of  27,  because 
3x3x3c5:27,  and  so  on. 

Although  there  is  no  number  of  which  we  cannot  find  any  power 
exactly,  yet  there  are  many  numbers,  of  which  precise  roots  can 
never  be  determined.  But,  by  the  help  of  decimals,  we  can  ap- 
projiimate  towards  the  mot  to  any  assigned  degree  of  exactness. 

The  roots,  which  approximate,  are  called  surd  rooiSy  and  those 
which  are  perfectly  accurate,  are  called  rational  roots. 

Roots  are  sometimes  denoted  by  writing  the  character  \/  before 
the  power,  with  the  index  of  Vhe  power  over  it;  thus  the  3d  root 

of  36  is  expressed  V  36^  and  the  2d  root  of  36  is  ^/  36,  the  ia- 
dex  2  being. omitted  when  the  square  root  is  designed. 

If  the  power  be  expressed  by  several  numbers,  with  the  sign  -f- 
or  •«-  between  them,  a  line  is  drawn  from  the  top  of  the  sign  over 

all  the  parts  of  it.     Thus  the  3d  root  of  47+22  is  -^47+22,  and 

th^  2d  root  of  59  —  17  is  ^69-^17,  &c. 

Sometimes  roots  are  designated  like  powers,  with  fractional  in- 
dices. Thus,  the  squre  root  of  16js  13>,the  cul?e  coot  of  21  is  2 1'*, 

and  4th  root  of  37  — ^  20  is  37— 20*,  &c.  The  denominator  shows 
the  root  which  is  to  be  extracted,  and  the  numerator  shows  the 
power  to  which  that  root  is  to  be  raised.  Or  the  number  may  be 
raised  to  the  power  indicated  by  the  numerator,  and  the  root,  in- 

dicated  by  the  denominator,  then  extracted.     Thus  64*  =4  ==16, 

=y<64  =v^4096=16.  Hence  the  square  of  the  cube  root  of  any 
quantity  is  the  same  as  the  cube  root  of  the  square  of  the  same 
quantity. 

The  index  or  exponent  of  the  root  i^  one  more  than  the  number 
of  multiplications)  required  to  produce  the  given  number  or  power. 
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THE  EXTRACTION  OF  THE  SQJJARE  ROOT. 

Rule. 

*1.  DUtiogui^h  the  given  number  into  periods  of  two  figures 
each,  by  putting  a  point  over  the  place  of  units,  aDother  over  tlie 
place  of  hundreds,  and  so  on,  which  points  shew  the  namber  of 
figures  the  root  will  consist  of. 

2.  Find  the  greatest  square  number  in  the  first,  or  led  hand 
period,  place  the  root  of  it  at  the  right  hand  of  the  given  number, 
(after  the  manner  of  a  quotient  in  division)  for  the  first  figure  of 
the  root,  and  the  square  number,  under  the  period,  and  subtract  it 
therefrom,  and  to  the  remainder  bring  down  the  next  period  fi>r  a 
dividend. 

3.  Place  the  double  of  the  root,  already  found,  on  the'  left  hand 
of  the  dividend  for  a  divisor. 

4.'  Seek  how  often  the  divisor  is  contained  in  the  dividend,  (ex- 
re)  and  place  the  answer  in  the  root  for 
nd  likewise  on  the  right  hand  of  the  divi- 
with  the  figure  last  annexed  by  the  figure 
id  subtract  the  product  from  the  dividend  : 
\e  next  period  for  a  new  dividend, 
already  found  in  the  root,  for  a  new  divi- 
ir  bst  divisor  for  a  new  one,  doubiiDg  the 
nd  from  these,  find  the  next  figure  in  the 
continue  the  operation,  in  the  same  man- 
ner, till  you  have  brought  down  all  the  periods. 

JSTote  1.  K  when  the  given  power  is  pointed  off  as  the  power 
requires,  the  left  hand  figure  sliould  be  deficient,  it  must  neverthe- 
less stand  as  the  first  period. 

Note  2.  If  there  ho  decimals  in  the  given  number,  it  must  b4 
pointed  both  wajs  from  the  place  ot  units :  If,  when  there  are 

*  In  orler  to  sliew  the  rrnson  of  the  rale,  it  will  be  proper  to  premise  the- 
following:  Lemma.  The  protUicl  or  any  two  numbers  can  have,  at  most,  but  so 
many  ^l^ccs  of  figures  as  arc  in  both  the  factors,  and  at  least  but  one  less. 

Dmwnsfratinn.  Take  two  jiumbers  consisting  of  any  number  of  places  ;  but 
let  them  bo  the  least  possible  of  those  plac??,  viz.  Unity  witli  cyphers,  as  100 
4»n<i  10  :  Then  their  pnxluct  will  be  1  Tvitli  so  many  cyphers  annexed  a.i  are  ia 
folh  the  numbers  viz.  lOuO ;  but  1000  has  one  place  loss  than  100  and  10  to- 
p^rlh«:r  hr.vc  :  And  siace  UK)  and  10  were  taken  the  least  possible,  the  product 
«'!  rny  other  two  nunibeiv,  of  the  same  number  of  places,  will  be  greater  thaa 
hKHJ ;  roniequently,  the  product  of  any  two  numbers  can  have,  at  least,  but  one 
i  ii'^p  less  than  both  thf,  factors. 

A.:::.i^n,  tako  two  numbers,  uf  any  number  of  places,  which  shall  be  the  ^rcal- 
f  t  ycf<?.  V  of  tho-3  ^njict'-,  us  OJ  itud  9.  Now,  99  X  9  is  less  than  99  X  10  ;  but 
•.'!>  X  i<>  (-090)  «"oatr.iris  only  'o  jrari)  plaoes  of  figures  as  are  in  09  and  0; 
thercloro,  iO  X  I^  f^r  th^  pro  [\>i  of  ouy  tilhcr  two  numbers,  consisting  of  the 
nn"  nuoiVer  of  i.La<  es  tivini'A  iidve  aioro  places  of  figures,  than  are  in  botli  its 
f,.lor?. 

(  \  roUat^i  1.  A  Fqurrr  nuir.bc;  ai^ol  Lave  more  places  of  figures  ths^n.double 
♦  •'■  .Ma^cft  o!  ?he  roc/L  wiA  i.l  Ilxi.X  but  one  lf»5%.  '    . 

k  'ornfIrr>f  2.  A  cube  n  jniber  f:.nnol  iiave  more  places  of  fi^f\rr«r  iTiali  triple  tlie 
rV  c&  oftli-^;  ;:ri*.  rr.o'  at  if-  >*.  }-'d  two  ir  «. 
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Uiteg^era>  tfae  first  period  in  the  decimals  be  deficient,  it  may  W 
completed  by  ancieziog^  so  many  cyphers  as  the  power  requires  : 
Ahd  the  root  mast  be  made  to  consist  of  so  many  whole  nombers 
aod  decimals  as  there  are  periods  belonging  to  each  ;  and  whea 
the  periods  belonging  to  the  givea  number  are  erhaosted,  the  ope- 
ration may  be  continoed  at  pleasure  by  annexing  cyphers. 

Examples. 
f  St.  Required  the  square  root  of  30138696025  ? 

30138696026(173605  the  root. 
1 

1st.  DiTisor=27)201 
189 

2d.  DiFisor=343)1238 
1029 

3d.  Divisor«=3466)20969 
20796 


4th.  Di?isor=347205)1736025 
1736025* 


2d.  Required  the  square  root  of  575*5  ? 

675-50(23-98+,  the  root. 
4 

43)175 
129 

469)4650 
4221 


4788)42900 
38304 


4696  Remainder. 

*  The  Rule  for  the  extraction  of  the  square  root,  may  be  illustrated  by  al« 
tending  to  the  process  by  which  any  number  is  raised  to  the  square.  The  seve- 
ral pr(^ucts  of  the  multiplication  are  to  be  kept  separate,  as  in  the  proof  of  the 
rule  for  Simple  Multiplieation.    Let  37  be  the  number  to  be  raised  to  the  squai-e. 

37X37=1369  g  1 37x37 

37  37 

49=7«  49=7« 

21  .=8X7  >  _2v3y7        210=:30X7  )  _«y3Qv7 
21  .==3X7  S  ^^^•^^^        210=30X7  \  — 2X JWP<  / 

9.  .=3*  900=30* 


...    (37  (30+7=37 

JX3)42  .=2X3X7 

49^=72  [Camed  orer. 


Digitized  by 


Google 


102  EXTRACTION  OF  THE  SQUARE  ROOt. 

3d.  What  is  the  sqoare  root  of  10342666  ?  Ads.  3216, 

4th.  Whatis  the  square  root  of  964-5192360241  ?  Ad8.  31-05871.  * 
5th.  What  is  the  square  root  of  234  09  ?  Aos.  153. 

6th.  What  is  the  square  root  of -0000316969?  Ans.  '00565. 

7th  Whit  is  the  square  root  of  045369  ?  Ads.  -213. 

Roles 
For  the  Square  Root  of  Vulgar  Fractions  and  Mixed  J^umhers. 

After  reducing^  the  fraction  to  its  lov^est  terms,  for  this  and  all 
other  roots  ;  then, 

1st.  Extract  the  root  of  the  numerator  for  a  new  numerator,  and 
the  root  of  the  denominator  for  a  new  denominator,  which  is  the  heat 
method,  provided  the  denominator  be  a  complete  power.  But  if 
it  be  not, 

2d.  Multiply  the  numerator  and  denominator  together  ;  and  the 
root  of  this  product  being  made  the  numerator  to  the  denominator 
of  the  given  factor,  or  made  the  denominator  to  the  numerator  of 
it,  will  form  the  fractional  part  required.*     Or» 

Now,  it  is  evident  that  9,  in  tlie  place  of  hundredths,  is  the  greatest  square  iii 
this  product ;  pot  its  root,  3,  in  the  quoti«it,  and  900  is  taken  from  the  product. 
The  next  proJacts  are  21+121=2x3x7,  for  a  dividend.  Double  the  root  al- 
ready found,  and  it  is  2X3,  for  a  divisor,  which  gives  7  for  the  quotient,  whicli 
annexed  to  the  divisor,  and  the  whole  then  multiplied  by  it,  gives  2x3x7  ('=42) 
-f  7  X7  (=49)  which  placed  in  their  proper  pkoes,  completely  esdiauits  the  re- 
mainder of  the  square.  The  same  may  be  shown  in  any  other  case,  and  the 
rule  become?  obvious. 

Perhaps  the  following  may  be  considered  more  simple  and  plain.    Let  37,= 
30-f  7,  be  multiplied,  as  in  thf^fldmonstration  of  simple  multiplicalkm,  and  the 
prtnlucts  kept  separate. 
30+7 
30+7 


900+30x7 

30X7+49 

900+2x30x7+49=1369,  the  sum,  and  square. 
900  (30+7      The  root  of  900  is  30,  and  leav«» 

the  two  other  terms,  which  are  ex- 


2X30+7^7)2x30x7+49  hausted  by  a  divisor,  formed  and 

2  X  30  X  7+49  multiplied  as  directed  in  the  rule. 


«    • 


\/7x2        7 

*  Let  the  fraction  be  ^/l.  then  by  the  rule,  y/lzsz-^ =.~;;:^::::=1'87+. 

•  *  -i         2  ^7X2 

The  reason  of  which  is,  that  the  value  of  a  fraction  is  not  altered  by  multiplyin|f 

both  its  paruV  the  same  quantity.    Thus  ^1=^  .^   ;  *  .  But  y/lXy/^e=i 

V7Xx/7_    7 

\/7x2,  and  y/2Xy/2=2  evidently.     Ajid  thus  also,    ^TXy/Z^  /7x~~" 

n/7x2 

— :; — and  is  fte  rule.    Seo  Sut-ds. 


Digitized  by 


Google 


EXTRACTION  OF  THE  SQUARE  ROOT.  193 

3d.  Reduce  (he  vulgar  fraction  to  a  decimal,  and  extract  its  root* 

4th«^  Mised  oumbefs  may  either  be  reduced  to  improper  fractious^ 

and  extracted  by  the  (irst  or  second  rule,  or  the  vulgar  fractioa 

may  be  reduced  to  a  decimal,  then  joined  to  the  integer,  and  the 

root  of  the  whole  extracted. 

Examples. 
l9t.  What  is  the  square  root  of  rlfl^  ? 
By  Rule  1. 

riHff^iifT  ^^("^  ^^^^  of  the  numerator. 

16 

1681(41  root  of  the  denominator. 
16 


Sl)81     Therefore,  4*^'=^^'^®  ^^^^  of  the  given  fraction. 
81 

By  Rule  2. 

l«Xl681=c26896,  and  ^26896=164.     Then, 

TWr=Tyi=4V=09756+ 

By  Rule  3. 

I681)16(-0O95181439+.     And  v^.0096181439='09756+. 

2d.  What  is  the  uquare  root  of  f^f |  ?  Ans.  f^. 

3d.  What  is  the  square  root  of  4^  ?  Ans.  S^. 

Note,  In  extracting  the  square  or  cube  root  of  any  surd  num- 
ber, there  is  always  a  remainder  or  fraction  left,  when  the  root  is 
found.  To  find  the  value  of  which,  the  common  method  is,  to  an- 
nex pairs  of  cyphers  to  the  resolvend,  for  the  square,  and  ternaries 
of  cyphers  to  that  of  the  cube,  which  makes  it  tedious  to  discover 
the  value  of  the  remainder,  especially  in  the  cube,  whereas  this 
trouble  might  be  saved  if  the  true  denominator  could  be  discovered* 

As  in  division  the  divisor  is  always  the  denominator  to  its  own 
fraction,  so  likewise  it  is  in  the  square  and  cube,  each  of  their  di- 
visors being  the  denominators  to  their  own  particular  fractions  or 
numerators. 

In  the  square  the  quotient  is  always  doubled  for  a  new  divisor  ; 
therefore,  when  the  work  is  completed,  the  root  doubled  is  the  true 
divisor  or  denominator  to  its  own  fraction  ;  as,  if  the  root  be  12, 
the  denominator  will  be  24,  to  be  placed  under  the  remainder, 
which  vulgar  fraction,  or  its  equivalent  decimal,  must  be  annexed 
to  the  quotient  or  root,  to  complete  it."^ 

If  to  the  remainder,  either  of  the  square  or  cube,  cyphers  be  an- 
nexed, and  divided  by  their  respective  denominators,  ifye  quotient 
will  produce  the  decimals  belonging  to  the  root. 

*  Althoa^  these  denominators  ghre  a  small  matter  too  much  in  the  square 
root,  and  too  little  in  the  cube,  yet  they  will  be  suflicient  iu  common  vt?(*^  nud 
ar«  m^ich  laore  f  m^ditioi!^  than  the  operation  with  cypb«»n. 

A  a 
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194  APPLICATION  AND  USE 

APPLICATION  AND  USE  OF  THE  SQUARE  ROOT, 

pROB.  I.  To  find  a  mean  proportional  between  two  numbers. 

Rvle:,  Multiply  the  given  narobers  together,  and  extinct  the 
square  root  of  the  product ;  which  root  will  be  the  mean  propor- 
tional sought. 

Note.     When  the  first  is  to  the  second  as  the  second  is  to  the 

third,  the  second  is  called  a  mean  proportional  between  the  other 

two.     Thus,  4  is  a  mean  proportional  between  2  and  8,  for  2  :  4  :: 

4X4 
4  ::  --5— ==8,  or  4  ia  as  much  greater  than  2,  as  8  is  greater  thaa 

4.  By  Theorem  I.  of  Geometrical  Proportion  2x8=4x4=4*.      To 
find  a  mean  proportional  between  2  and  8,  take  the  square  root  of 
.  their  product     The  same  must  be  true  in  erery  case,  and  is  the 
rule. 

ExAHVLt. 

What  is  the  mean  proportional  between  24  and  96  ?    . 

v/96x24=48.     Answer. 

Prob.  U.  To  find  the  side  of  a  square  equal  in  are^  to  any  given 
superficies  whatever. 

Rule.  Find  the  area^  and  the  square  root  is  the  side  of  the 
square  sogght.* 

Examples. 
1st.  If  the  area  of  a  circle  be  184125,  What  is  the  side  of  a 

square  equal  io  area  thereto  ?   '  . 

v/184  126=13-5694-  Answer- 
ed. If  the  area  of  a  triangle  be  160,  what  is  the  side  of  a  square 
equal  in  area  thereto?  -v^I60=  12-649+  Answer. 

Prob.  III.  A  certain  genexal  has  an  army  of  5625  men  :  pray 
How  many  must  he  place  in  rank  and  file,  to  form  them  into  a 
square  ?  v^5625=75  Answer.! 

Prob.  TV.  Let  10952  men  be  so  formed,  as  that  the  number  in 
rank  may  be  double  the  file.  74  in  file,  and  148  in  rank. 

Prob  V.  If  it  be  required  to  place  2016  men  so  as  that  there 
may  be  56  in  rank  and  36  in  file,  and  to  stand  4  feet  distance  in 
rank  and  a.^  niuch  in  file,  How  much  grouuil  ^o  they  stand  on? 

To  answer  this,  or  any  of  the  kind,  use  the  following  propor- 
tion :  As  unity  :  the  distance  ::  so  h  the  number  in  rank  less  by 
one  :  to  a  fourth  number  ;  next,  do  the  same  by  the  file,  and  mol- 

•  A  square  is  a  figure  of  four  equal  sides,  earh  pair  meetinii:  perpendicularly, 
or,  a  fijfure  whose  length  and  breadth  are  equal.  As  the  a»ea,  or  number  o^' 
square  feet,  iuphes,  &c.  in  a  square,  a  equal  to  the  product  of  two  sides  which 
are  equal,  the  second  power  is  called  the  square.  Hence  tho  rule  of  Prob.  H.  in 
evident. 

t  If  you  would  liave  the  number  of  men  be  double,  triple,  or  quadruple,  &c. 
08  many  in  rank  ua  in  file,  extract  the  square  root  of  i,  i(,  i,  &c.  of  the  g^ven  nuTO- 
her  of  men,  and  that  will  be  the  number  of  men  in  file,  whicli  double,  triple, 
quadruple,  &c.  and  the  product  will  be  the  ntunber  in  rank. 
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OF  THE  SQUARE  ROOJ.  196 

Uply  the  two  nombers  together,  found  by  the  above  proportion, 
and  the  prodact  will  be  the  answer.* 

As  1  :  4  ::  56—1  :  220.  And,  as  1  :  4  ::  36—1  :  140.  Then, 
220x140=30800  sqqare  feet,  the  Answer. 

Pros.  VI.  Suppose  I  would  set  ont  an  orchard  of  600  trees,  so 
that  the  length  shall  be  to  the  breadth  as  3  to  2,  and  the  distance 
of  each  tree,  one  from  the  other,  7  yards  :  Mow  many  trees  must 
it  be  in  length,  and  how  many  in  breadth?  and,  How  many  square 
yards  of  ground  do  they  stand  on  ? 

To  resolve  any  question  of  this  nature,  say,  as  the  ratio  in  length 
:  is  to  the  ratio  in  breadth  ::  so  is  the  number  of  trees  :  to  a  fourth 
namber,  whose  square  root  is  the  number  in  breadth.  And  as  the 
ratio  in  breadth  :  i&  to  the  ratio  in  length  ::  so  is  the  number  of 
trees  :  to  a  fourth,  whose  root  is  the  number  in  length. 

As  3  :  2  ::  600  :  400.     Jfui\  V400=20=nomber  in  breadth* 

AiS  2  :  3  :;  600  :  900.     And  v'900=i30=iD umber  in  length. 

As  1  :  7  ::  30—1  :  203.  And  aa  1  :  7  ::  2.0— J  :  to  133.  And. 
203x133=26999  square  yards,  the  Answec. 

Pros.  VII.  Admit  a  leaden  pipe  f  ijoch  diameter  will  fill  a 
cistern  in  3  hours;  I  demand  the  diametei;  oC another  pipe  which 
will  fill  the  same  cistern  io  1  hour. 

Rule.  As  the  given  time  is  to.  the  square  of  the  giye«  diameter, 
BO  is  the  required  time  to  the  square  of  the  reqiair^ed  diameter  t 
|=-76  :  and  •75x-75==r  5625.     Then,  aa  3h.  :  -5625  :: 
Ih.  :  1*6875  inversely,  and  \/l -6875=1  3. inch^a nearly,  Anf. 

Pros  VHI.  If  a  pipe  whose  diameter  is  1  5  inches,  fills  cistern  kk 
5  boors,  in  what  time  will  a  pipe  whose  diamieteci^  3f 5  inches  fill 
the  same  ? 

1-5x1  5=2-25  ;  and  3-5 x 3-6=1 2-25.  Then,  aji 2-25  :  &::  li^'Sfj 
:  9184-hour,  inversely, =^55  min.  5  sec.  Answer. 

PaoB.  IX.  If  a  pipe  6  inches  bore,  will  be  4  hours  in^r^nning  off 
a  certain  quantity  of  water.  In  what  time  will  3  pipes,. each  four 
inches  bore,  be  in  discharging  double  the  quantity? 

6X6=36.  4X4=16,  and  16x3=48.  Then,  as  36  :  4h.  ::  48  ;, 
3h.  inversely,  and  as  Iw.  :  3h.  ::  2w.  :  6h.  Answer. 

pROB  X.  Given  the  diameter  of  a  circle,  to  make  another  circle 
which  shall  be  2,  3^  4,  &c.  times  greater  or  less  than  the  given 
circle. 

Rcr.E.  Square  the  given  diameter,^and  if  the  required  circle  be 
greater,  muhiply  the  square  of  the  diameter  by  the  given  pro- 
portion, and  the  square  root  of  the  product  will  be  the  required  di« 
ameter.  But  if  the  required  circle  be  less,  divide  the  square  of 
the  diameter  by  the  given  pKbportion,  and  the  root  of  the  quotient 
will  be  the  diamieter  required. 


♦  The  above  rale  will  be  foaud  nscfal  in  planting  trees,  having  the  distance  of 
grocmd  between  each  given. 

t  For  more  water  will  run  as  The  area  of  the  pipe  Ls  gicatei-,  ami  the  areas  of 
circular  J)ipes  vufy  as  the  square  of  tlirir  diamelur'. 
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There  U  a  circle  whose  diameter  in  4  inches  ;  I  deihand  the  di- 
ameter of  a  circle  3  times  as  large  ? 

4x4=^16  ;  and  16x3=48;  add  v'48=6-928+  inches.  Answer. 

PROB.  XI.  To  find  the  diameter  of  a  circle  equal  in  area,  to  an 
ellipsis,  (or  oval)  whose  transverse  and  conjugate  diameters  are 
given.* 

Rule.  Mnltiply  th^  tw6  diameters  of  the  ellipsis  together,  and 
the  square  root  of  that  product  will  he  the  diameter  of  a  circle 
equal  to  the  ellipsis. 

Let  the  transverse  diameter  of  an  ellipsis  he  48,  and  the  conju- 
gate 36  :  What  is  the  diameter  of  an  equal  circle  ? 

48x36=  1728»  and  v'l  728=4 1.669+the  Answer. 

JSToie.  The  square  of  the  hypothenusft,  or  the  longest  side  of  a 
right  angled  triangle,  is  equal  to  the  aum  of  the  squares  of  the 
other  two  sides;  and  consequently  the  diflerence  of  the  squares  of 
the  hypothenuse  and  either  of  the  other  sides  is  the  square  of  the 
remaining  side. 

Pbob.  XII.  A  line  36  yards  long  will  exactly  reach  from  the  top 
of  a  fort  to  the  opposite  bank  of  a  river,  known  to  he  24  yards 
broad.     The  height  of  the  wall  is  required  ? 

36X36=1296  ;  and  24x24=576.  Th^j  1296-- 576=720,  and 
V^720=2C'33+yards,  the  Answer. 

Prob.  XIII.  The  height  of  a  tree  growing  in  the  centre  of  a  clr* 
cular  island  44  feet  in  diameter,  is  75  feet,  and  a  line  stretched 
from  the  top  of  it  over  to  the  hither  edge  of  the  water,  is  256  teet. 
What  is  the  breadth  of  the  stream,  provided  the  land  on  each  side 
of  the  water  be  level  ? 

256x256=65536  ;  and  76:^75=5625  :  Then,  65536—5626= 
69911  and  v'5991 1=244 -76 -f  and  244-76— V  =222-76  feet,  Ans. 

Prob.  XIV.  Suppose  a  ladder  60  feet  long  be  so  planted  as  to 
reach  a  window  37  feet  from  the  ground,  on  one  side  of  the  street, 
and  without  moving  it  at  the  foot,  will  reach  a  window  23  feet  high 
on  the  other  side  ;  1  demand  the  breadth  of  the  street  ? 

102.64  feet  the  Answer. 

Prob.  XV.  Two  ^ps  sail  from  the  same  port  ;  one  goes  due 
north  45  leagues,  and  the  other  due  west  76  leagues  :  How  far  are 
they  asunder?!  88-32  leagues,  Answer. 

Prob.  XVI.  Given  the  sum  of  two  numbers,  and  the  difference 
of  \heir  square's,  fo  find  those  numbers 

Rule.  Divide  the  difference  of  their  squares  by  the  sum  of  the 
numbers,  and  the  quotient  will  be  their  difference.     The  two  num- 

♦  The  tmnsversd  and  conjug;ate  are  the  ldng;est  and  shortest  diameters  of  an 
^lipsie  ;  they  pass  IhroH^ph  the  centre,  and  cross  e^ch  other  at  ri^t  angles,  and 
the  diameter  of  t*ie  equal  circle  is  the  square  root  of  the  product  of  the  diame- 
ters of  the  ellipsis. 

t  The  square  root  may  in  the  same  manner  be  applied  to  navi^tion ;  and, 
when  deprived  of  other  means  of  solvinji^  problems  of  that  nature,  the  foUowinjf 
proportion  will  serve  to  find  the  course. 

As  the  sum  of  the  hypothenuse  (or  distance)  and  half  the  zreatcr  leg  (wheth- 
-er  diflerence  of  latitude  or  departure)  is  to  the  less  leg ;  so  is  36,  to  the  angie 
opposite  the  less  lejj. 
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heva  may  then  be  foond,  from  their  sum  and  difference,  by  Prob. 
4,  page  67. 

£z.  ^he  sam  of  two  nqmbers  is  32,  and  the  difference  of  their 
sqtiares  is  256,  what  are  the  nnmbers  ? 

Ang.     The  greater  is  20.     The  less  12. 
Prob.  XVII.  GiTen  the  difference  of  two  numbers,  and  the  dif- 
ference of  their  sqnares,  to  find  the  numbers. 

Rule.  Divide  the  difference  of  the  squares  by  the  difference 
of  the  numbers,  and  the  quotient  will  be  their  sum.  Then  pro- 
ceed by  Prob.  4,  p.  57. 

Ex.  The  difference  of  two  numbers  is  20,  and  the  difference  of 
their  squares  is  2000  ;  what  an*e  the  numbers  ? 

Ans.     60  the  greater.     40  the  less. 
Examples  for  the  two  preceding  problems. 

1.  A  and  6  played  at  marbles,  having  14  apiece  at  first ;  B  hav- 
ing lost  some,  would  play  no  longer,  and  the  difference  of  the 
squares  of  the  numbers  which  eaoh  then  had,  was  336  ;  pray  how 
many  did  B  lose  ?  Ans.  B  lost  6. 

2.  Said  Harry  to  Charles,  my  father  gave  me  12  apples  more 
than  he  gave  brother  Jack,  and  the  difference  of  the  squares  of 
o«r  separate  parcels  was  288  ;  Now,  tell  me  how  many  he  gave 
Qs,  and  yoQ  shall  have  half  of  mine. 

Ans.     Harr^^s  share  12. 
Jack's  share      6. 

EXTRACTION  OF  THE  CUBE  ROOT. 

A  cube  is  any  number  multiplied  by  its  square.  To  extract  the 
cube  root,  is  to  find  a  number  which,  being  multiplied  into  its 
square,  shall  produce  the  given  number. 

HRST  METHOD. 

.    Rule. 
*1.  Separate^  the  given  number  into  periods  of  three  figures 
each,  by  potting  a  point  over  the  unit  figure,  and  every  third  fi- 
gure beyond  the  place  of  units. 

2.  Find  the  greatest  cube  in  the  left  hand  period,  and  put  its 
root  in  the  quotient. 

3.  Subtract  the  cube,  thus  found,  from  the  said  period,  and  to 
the  remainder  bring  down  the  next  period,  and  call  this  the  divi' 
dend. 

4  Multiply  the  square  of  the  quotient  by  300,  calling  it  the 
triple  square,  and  the  quotient  by  30,  calling  it  the  triple  quotient, 
and  the  sum  of  these  call  the  divisor* 

5.  Seek  how  oAen  the  divisor  may  he  had  in  the  dividend,  an^ 
place  the  result  in  the  quotient. 

*  The  reftsoD  of  pointing  the  given  number,  as  directed  in  the  rule,  is  obvious 
from  CoroU.  %  to  the  Lemma  made  use  of  in  demonstrating  the  square  root. 

The  process  for  extracting  the  Cube  Root  may  be  illustrated  in  the  same 
maoacr  at  that  for  the  Square  Root,    yak^  the  tame  number  37,  and  multiply 
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t»  EXTRACTION  OF  THE  CUBE  ROOT. 

6.  Multiply  the  triple  square  bj  the  last  quotient  figare,  and 
write  the  product  amler  the  dividend  ;  multiply  the- square  of  the 
last  quotient  -figure  by  the  triple  quotient,  and  place  thi«  product 
uiKler  the  last ;  under  all,  set  the  cube  of  the  last  quotient  figure 
and  call  their  sum  the  subtrahend, 

ms  before^  collectings  the  twice  21  into  one  sam^  As  they  belong;  to  the  same  place 
atkllhe  operation  will  be  simplified,  37  '==50653. 

i    49=72  ,         49=72 

42-=2x3x7  420=^2X30X7 


C    49=72 

3  =  /42-=2> 

f  9  •  =33 


900=302 
37  the  multiplier.  37 


375= 


343=73  343=73 

294 -=2X3X73  2940=2x3QxT 

63  ••=32X7  6300=302x7 

147=3X72  1470=30X72 

126  •  -=2X32  X7  12600=2X30^  X* 

27  •  •  •=33  27000=303 


27^--  (37  •  27000  (30x7 

3X32  V^9 ''=3X32X7  3X302\18900=3X302X7 
3xa  J  441^=3X3X72     3x30y  4410=3X30x7 

As  27  or  27000  i»  the  greatest  cube,  its  root  is  3  or  30,  and  that  part  of  the 
cube  is  exhausted  by  this  extraction.  Collect  those  terms  which  belong-  to  the 
same  places,  and  we  have  33  X7=63,  and  2x32  x7=12C,  and  63+126=3x32 
X7=189;aud2x3x73:^294  and  3x72=147,  and  294+147=441=3x3x7  2^ 
for  a  dividend,  which  divided  by  the  divisor,  formed  according  to  the  rule,  the 
quetient  is  7,  for  the  next  figure  in  the  root*  And  it  is  evident  on  inspecting 
the  work,  that  that  part  o€  the  cube  not  exhausted  is  composed  of  the  sever^ 
products  which  form  the  subtrahend^  according  to  the  rule.  The  same  may 
be  shown  in  any  other  casn,  and  the  universality  of  the  rule  hence  inferred. 

The  other  method  of  illustration,  employed  on  the  square  root,  is  equally 
applicable  in  this  ca^e. 

37— 30-;-7,  and  So+T"  =302 -1-2x30x7+72 
30+7  live  multiplier. 

::03+2XJ0ax7+30x72 

302  x7+2x30x73+73 


:3:-50Co3=:::03-j.3x303x7+3x30x7^ +7  3(30+7=37 
303 


r>mtc?3X302  -;  ;;x-0  )ax303x7+3x30x73+73  dividend. 

::x 2^)3x7+3x30x73 +7 3  subtrahend. 

If  is  eviJpnt  that  303  is  the  ^^^-G^itest  cube.  "\Micn  its  root  is  extracted,  the 
next  three  terms  conhlitutethc  oi»idend  ;  and,  the  several  products  formed  by 
moans  of  the  quotient  or  second  figure  in  the  root,  are  precisely ^equal  to  tlie 
remaining:  parts  of  tiie  power,  wliose  root  was  to  be  found. 

The  aritlimetical  demonstrations  of  the  Rules  for  extracting  eitlier  tlie  square 
©r  cube  root,  are  not  only  more  consistent  with  the  plan  of  an  Arithmetink  than 
demonstrations  on  the  /I^re,  called  a  square,  and  tlic  solid,  called  a  cube,  but 
they  ore  much  more  readily  underktoc^I  l>}'  ^Hocc  imacru?tome<l  U'  the  inr.thrmati- 
cal  consideration  oi"  w:*li<i  bc^I^es. 
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EXTRACTION  OP  THE  CDBE  ROOT.      1^ 

7.  Subtract  the  sobtrabend  from  the  dirrdend,  aod  to  the  re- 
mainder bring  down  the  next  period  for  a  oe«v  dividend,  wUk 
which  proceed  as  before,  and  so  on  (ill  the  whole  be  finished. 

Jfoie,  The  same  rule  must  be  observed  for  continuing- the  ope- 
ration, and  pointing  for  decimals,  as  in  the  square  root. 

Examples. 
]8t.  Required  the  cube  root  of  436036824287  ? 

43603682^7(7583  root.7x 7X300=         14700=  Irt.Trip^st. 
343  7x     30    =  210=l«t.do.quo. 

l>t.DiTis.=sl4910)99036=lat.  Dividend.  14910=lst.  divi»«r. 

14700X5=        73500 
5X5X210=  6250 

5X5X5     =  125 


78875=  lat.  Subtrahend.  78875=l8t.  Sabtnu 


2,Div.r=1689750)14161824=2d.  Divid.  75X75X300=    1687500=2«I.Trip.8q. 

75X30  =  2a50=2d.  do.  quo. 

13500000  

144000                                                    1689750=2d.  Divisor. 
512  — 


1687500X8=  1350000Q 

136445l2=3d.  Subtra.  2250x8x8=      144000 
8X8X8      =  512 


.1.DiT.~172391940)517312287=3d.  Ditid. 


517107600 


13644512=3d.  Subtnu 


204660  758  X  758  X  300=172369300=3d.  Trip.  sq. 

27  758X30  22740=3d.  do.  quo. 


5l73l2287=3d.  Subtra.  I72391940=3d.  Dh-isor. 


172369200X3=517107600 
22740X3X3  =  204660 
3X3X3  =  27 


517312287=3d.  Subtrt, 
2d.  What  is  the  cube  root  of  349667S3?  Ans.  327. 

3d.  What  is  the  cube  root  of  84-604519?  Ans.  4*39. 

4th.  What  is  the  cube  root  of  008649  ?  Ans.  '2052+. 

5th.  What  is  the  cube  root  of  ^f|?  Ans.  4. 

Tojind  the  true  denominator ^  to  he  placed  under  the  remainder^  after 
the  operation  is  finished* 
In  the  eitraction  of  the  cube  root,  the  quotient  is  said  to  be 
squared  and  tripled  for  a  new  divisor ;  but  is  not  reaHjr  so,  titt 
the  triple  number  of  the  quotient  be  added  (0  it;  therefore  when 
the  operation  is  finished,  it  is  but  squaring  the  quotient,  or  root, 
then  multiplying  it  by  3,  and  to  that  number  adding  the  triple  num- 
ber of  the  root,  when  it  will  btf^ome  the  divisor,  or  true  denomit 
nator  to  its  own  fraction,  which 'fraction  must  be  annexed  to  the 
quotient,  (o  complete  the  root. 
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&)0     EXTRACTION  OF  THE  CUBE  ROOT. 

Suppose  the  root  to  be  12,  when  tqaared  it  will  be  144,  and 
multiplied  by  3,  it  makes  432,  to  which  add  36,  the  triple  number 
of  the  root,  and  it  produces  468  for  a  deDominator."^ 

SECOND  METHOD. 

Rule. 

1.  Having  pointed  the  given  number  into  periods  of  three  figoreff 
«acb,  find  the  greatest  cube  in  the  lefl  hand  period,  subtracting  it 
therefrom  and  placing^its  root  in  the  quotient ;  to  the  remainder 
bring  down  the  next  period  and  call  it  the  dividend. 

2.  Under  this  dividend  write  the  triple  square  of  the  root,  so 
that  units  in  the  latter  may  stand  under  the  pUce  of  hundreds  in 
the  former ;  and  under  the  said  triple  square,  write  the  triple  root, 
removed  one  place  to  the  right  hand,  and  call  the  sum  of  these  the 
divisor. 

3.  Seek  how  oflen  the  divisor  may  be  had  in  the  dividend,  ex- 
clusive of  the  place  of  units,  and  write  the  result  in  (he  quotient. 

4.  Under  the  divisor  write  the  product  of  the  trif^le  square  of 
the  root  'by  the  last  quotient  figure,  setting  down  the  unites  place 
of  this  line,  under  the  place  of  tens  in  the  divisor ;  under  this 
line,  write  the  product  of  the  triple  root  by  the  square  of  the  last 
quotient  figure,  so  as  to  be  removed  one  place  beyond  the  right 
hand  figure  of  (he  former  ;  and,  under  this  line,  removed  one  place 
forward  to  the  right  hand,  write  down  the  cube  of  the  last  quotient 
figure,  and  call  their  sum  the  subtrahend, 

5.  Subtract  the  subtrahend  from  the  dividend,  and  to  the  re- 
mainder bring  down  (he  next  period  for  a  new  dividend,  with  which 
proceed  as  before,  and  so  on  until  the  whole  be  finished. 

Example. 
Required  the  Cube  Root  of  16194277  ? 


•  It  mav  not  be  amiss  to  remark  here,  that  the  denominators,  both  of  the 
iquore  and  cube,  shew  how  many  numbers  they  are  denominators  ta$  that,  is, 
what  numbers  are  contained  between  any  square  or  cube  number  and  the  next 
surcceih'ii^  square  or  cube  number,  exclusive  of  both  numbers,  for  a  complete 
number,  of  cither,  leaves  no  fraction,  when  the  root  is  extracted,  and  conso* 
quently  has  no  use  for  a  denominator,  but  all  the  numbers  contained  between 
them  have  occasion  for  it :  Suppose  the  square  root  to  be  12,  then  its  square  is 
144,  and  the  denominator  ^  which  will  be  a  denominator  to  all  the  succeeding 
numbers,  until  we  come  to  the  next  square  number,  vis,  169,  whose  root  is  13, 
with  whifeh  it  has  nothing  to  do,  for  between  the  square  numbers  144  and  169 
are  contained  24  numbers  excluding:  both  the  square  ntimbcrs.  It  is  the  same 
in  the  cube ;  for,  auppose  the  root  to  be  6,  the  cube  number  is  216,  and  its  de- 
nominator 126  will  be  a  denominator  to  all  the  succeeding  numbers,  until  wc 
•"<»me  to  the  next  cube  number,  vis.  343,  whose  root  is  7,  with  which  it  has  noth> 
in^  to  do,  as -ceasing  then  to  be  a  denominator;  for  between  the  cube  343  and 
'2  Id  are  126  numbers,  excluding  both  cubes.  And  so  it  is  with  all  other  denom- 
inators, cither  in  the  square  or  cube. 
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EXTRACTION  Ot*  THE  CUBE  ROOT.  fiOl 

16194277(263=Root 
8 

8194        »  First  difidend. 

12  =B  Triple  soaare  of  2. 

6  ae  Tripk  of  2. 

126  =  First  divisor. 

60  =  Triple  square  of  2,  multiplied  by  5. 

160  =  Triple  of  2  maitiplied  by  the  square  of  5* 

125         =  Cube  of  5. 

7625        x:  First  Subtrahend. 


569277  sz  Second  dividend. 


1875      =  Triple  square  of  25. 
75    ^Triple  of  25. 

18825    =  Second  divisor. 


6625      =  Triple  square  of  25  multiplied  by  3. 
675    s=  Triple  of  25  multiplied  by  the  square  of  3. 

27  =Cube  of  3. 

569277  =±  Second  subtrahend. 

nRST  METHOD  BY  APPROXIMATION. 
Rule. 

1.  Find,  by  trial,  a  cube  near  to  the  given  number,  and  call  it 
the  suppoied  cube. 

2.  Then  as  twice  the  supposed  cube,  added  to  the  given  num- 
ber, is  to  twice  the  given  number,  added  to  the  supposed  cube, 
M>  is  the  root  of  the  supposed  cube,  to  the  true  root,  or  an  ap- 
proximation to  it. 

3.  By  taking  the  cube  of  the  root,  thus  found,  for  the  supposed 
cube,  and  repeating  the  operation,  the  root  will  be  had  to  a  great- 
er degree  of  exactness. 

Example. 
ft  is  required  to  find  the  cube  root  of  54854153  ? 
Let  64000000=8uppo8ed  cube,  whose  root  is  400 : 
Then,  64000000        54854153 
2  2 

128000000       109708306 
54854153         64000000 


As  182854153    :   173708306  ::  400 

400 

1 82854 1 53)69483322400(379— root  nearly. 
B  b 
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«(J2  EXTRACTION  OF  THE  CUBE  ROOT. 

Again,  let  64439939  =  supposed  cube,  whoee  root  U  379. 
Then,  64439939         54864163 
2  2 


108879878       109708306 
54864163         64439939 

As   163734031   :    164148245  ::  37^ 
379 


.1G373403J  cted. 

SECOND  METHOD  AY  APPROXIMATION. 
Rule. 

1.  Divide  the  resalvend  bj  three  (ioies  the  assumed  root,  and 
reserve  the  quotient. 

2.  Subtract  one  twelfth  part  of  the  square  of  Ihe  assumed  root 
from  the  quotient. 

'  3.  Extract  the  square  root  of  the.  remainder. 

'  4.  To  this  root  add  one  half  of  the  assumed  root,  and  the  sam 
will  be  the  true  rbot,  or  an  approximation  to  it ;  take  this  approxi- 
mation as  the  assumed  root,  and,  by  repeating  the  process,  a  root 
ikrtber  approximated  will  be  found,  which  operation  may  lie  far- 
ther repeated,  as  oAen  as  necessary,  and  the  root  discovered  to 
any  assigned  exactness. 

Note.  In  order  to  find  the  value  of  the  6r8t  assumed  root,  in 
this  or  any  other  power,  divide  the  resolvend  into  periods  hy.  he- 
ginning  at  the  place  of  units,  and  inckidiog  in  each  period,  «o  manjr 
figqres  as  there  are  units  in  the  exponent  of  the  rooL;  viz^3  figure* 
in  the  cube  root ;  4  for  the  biquadrate,  and  so  on  ;  then,  by  a  ta- 
ble of  powers,  or  otherwise,  find  a  figure,  which  (being  involved 
tp  the  pow^r  whose  exponent  is  the  same  with  that  of  the  rear- 
ed root)  is  the  nearest  to  the  value  of  the  first  period  of  Che  resol- 
vend  at  the  left  hand,  and  to  that  figure  annex  so  many  cyphers  as 
there  are  periods  remaining  in  the  integral  part  of  the  resolvend ; 
this  figure,  with  the  cyphers  annexed,  will  be  the  assumed  root, 
and  equal  to  r  in  the  theorem ;  and  it  is  of  no  importance 
whether  the  figure  thus  chosen  be,  when  involved,  greater  or  les^ 
than  the  led  hand  perio4l,  as  the  theorem  is  the  same  in  both 
cases. 

Ist.  What  is  Ihc  cube  root  of  136036824287 1 
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7000=sa58QiBed  root. 
3 


21  000)436036824287(20763668-2994 
Subtract  7000x7000-4- 12=4083333-3333 


/  V'16680324-9661=3:40e4'15* 

Add  ^  the  assumed  root=3600 

And  it  gives  the  approximated  root^7684  15       ^ 
For  the  second  operation,  use  the  approximated  Toot  as  the  as- 
sumed one,  and  proceed  as  abo?e. 

THIRD  METHOD  BY  APPROXIMATION. 

1.  Assume  the  root  in  the  usual  way,  then  multiply  the  square 
of  the  assumed  root,  by  3,  and  divide  the  resolyend  by  thjs  pro- 
duct ;  to  this  quotient  add  |  of  the  assumed  root,  and  the  sum  will 
be  the  true  root,  or  an  approximation  to  it. 

2.  For  each  succeeding  operation  let  the  last  approximated  root 
be  the  assumed  ropt,  and  proceeding  in  this  manner,  the  root  may 
be  extracted  to  any  assigned  exactness. 

1st.  What  is  the  cube  root  of  7  ? 

Let  the  assumed  root  be  2.    Then,ix2x3=sl2  the  divisor. 
12)7  0(  583  to  this  add  |  of  2=*;  1 -333,^.  that  is,  583+ 1 -333=: 
1-916  approximated  root. 
Noiv  assume  1*916  for  the  root.     Then^  by  the  second  process^ 

7         ,,  ,    ;  „ 

the  root  is  ■      ,  '      a  +fxT916=:  1  -9 1 26,  &c. 
3x1-916 
2d.  What  is  the  cube  root  of  9  ?  Let  2  be  the  assumed  root  a^ 

before.     Then,  ^+|x  2=2  08  the  approximated  root    Now  as- 

9  

same  208.     Then,  ■  >-f§X2  OB  =208008,  &c. 

3x208 

3d.  Wiiat  is  the  cube  root  of  284  ?  Let  6  be  the  assumed  root.— 
Then,  6x6x3==  1 08 )«8e(2  611,  &c.  and  2-6H+|  of  6=6  611  ap- 
proximated root.  Now  assume  6  611,  and  it  will  -be  6-6 11x6*6 It 
X3=13M  16)282(2  1507,  i^c  and  2  1507+|  of  661 1=6-568  a 
farther  approximated  root- 

4th.  What  is  the  cube  root  of  1728  ? — Here  the  assumed  root  is 
10.  Then,  10x10x3=300)1728(5-76,  and  5-76+|  of  10=12  426. 
—Now  assume  12-426,  then  12  426x12  426x3=463-216428)1728 
(3-732,  and  3-732+|  of  12*426=12  014  a  farther  approximated 
root,  and  so  on. 

APPLICATION  AND  USE  OP  THE  CUBE  ROOT. 

1.  To  6nd  two  mean  proportionals  between  any  two  given  nQm<% 
bers. 

Rule. 

1.  Divide  the  greater  by  the  less,  and  extract  the  cube  root  of 
the  quotient. 
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204  USE,  &c,  or  THE  CUBE  ROOT. 

2.  Multiply  the  root,  so  found,  by  the  lei&t  of  the  given  ntiiii- 
bers,  and.  the  product  will  be  the  least, 

3.  Multiply  this  product  by  the  same  root,  and  it  will  give  the 
greatest.* 

Examples. 
Ist.  What  are  the  two  mean  proportionals  between  6  and  750  ? 

75^2^=126,  and  v'  125=5.  Then,  6x6=30=lea8t,  and  30x 
5=yM)==  greatest.     Answer  30  and  150. 

mo/  As  6  :  30  :;  150  :  750. 

2d.  What  are  the  two  mean  proportionals  between  56  and  12096  ? 

Answer  336  and 4016. 

Note.  The  sotid  contents  of  similar  figures  are  in  proportion  to 
each  other,  as  the  cubes  of  their  similar  sides  or  diameters, 

3d.  If  a  bullet  6  inches  diameter  weigh  32£ ;  What  will  a  bul- 
let of  the  same  noetal  weigh,  whose  diameter  is  3  inches  ? 

6x6x6=216.    3X3X3=27.     As  216  4  32fe  :;  27  :  4fe,  Aos. 

4lh.  If  a  globe  of  silver  of  3  inches  diameter,  be  worth  £45, 
What  is  the  value  of  another  globe,  of  a  foot  diameter  ? 

Ans.  £2880. 

The  side  of  a  cube  being  given,  to  find  the  side  of  that  cube 
which  shall  be  double,  triple,  &c.  in  quantity  to  the  given  cobe.t 
_  Rule. 

Cube  your  given  side,  and  multiply  it  by*  the  given  proportion 
between  thfe  g^ven  and  required  cube,  and  the  cube  root  of  the 
product  will  be  the  side  sought. 

5th.  If  a  cube  of  silver,  whose  Side  is  4  inches,  be  worth  i&50, 1 
demand  the  side  of  a  cube  of  the  like  silver,  vifbqse  value  shall  be 
4  times  as  much  ?  , 

4X4X4=64,  and  64x4=266.    V256=6'349+inches,  Ans. 

6th.  There  is  a  cubical  vessel,  tVhose  side  is  2  feet ;  1  demand 
the  side  of  a  vessel,  which  shall  contain  three  times  as  moch  1 

Ans.  2ft.  lOf  inches. 

7lh.J  The  diameter  of  a  bcrshel  measure  being  18J  inches,  and 
the  height  8  inches,  1  demand  the  side  of  a  cubic  box,  which  shall 
contain  that  quantity.  Ans.  12  9074-itiches. 

•  A«  two  mean  proporiionals  are  required  to  two  ^ren  numbers,  there  will 
be  four  terms  in  the  proportion,  in  wfaidi  the  first  is  to  the  second,  as  the  second 
to  the  third,  and  the  third  to  the  fourth.  The  numbers  therefore  belong:  to 
a  geometrical  progression  of  four  terms.  The  first  part  of  the  rule  is  explained 
in  Prob.  VIII.  of  Geometrical  Progression,  and  the  second  and  third  paits  of  the 
talc  are  erident  from  the  proof  of  Prob.  I.  of  Geometrical  Progression. 

t  The  solid,  colled  a  cube,  has  its  length  and  breadth  and  height  all  equal. 
As  the  number  of  solid  feet,  inches,  Sic,  in  a  cube  are  found  by  multiplying  the 
height  and  length  and  breadth  together,  that  is,  by  multiplying  one  side  into  it- 
self twice,  the  third  power  of  a  number  is  called  the  Atbe  of  that  nomber. 

X  Multiply  the  square  of  the  diameter  by  •78$4,  and  the  product  by  the  he%ht ; 
the  cube  root  of  the  la»t  product  is  the  answer.  See  Mensuratwn  ofSvptifidn 
and  Solids,  Art,  "2^. 
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EXTRACTION  OP  THE  BIQJDADRATE  ROOT.        205 

8.  Suppose  a  ship  of  500  tons  has  89  feet  keel,  36  feet  beam,  and 
is  16  feet  deep  in  the  hold  :  What  are  the  dimensions  of  a  ship  of 
200  tons,  of  the  same  moald  and  shape  ? 

89x89x89=704969=cubed  keel. 
As  500  :  200  :;  704969  :  281987*6  cube  of  the  required  keel. 

-v/281987'63«=65-67  feet  the  required  keel. 

As  89  :  65-57  ::  36  :  26  522=26^  feet,  beam,  nearly. 
As  89  :  65-57  ::  16  :  11*7  feet,  depth  of  the  hold,  nearly. 

9.  From  the  proof  of  any  cable  to  find  the  strength  of  any  o(her. 
Rui.E.«*-The  strength  of  cahles,  and  consequently  the  weights 

of  their  anchors,  are  as  the  cubes  of  their  peripheries. 

If  a  cable,  12  inches  about,  require  an  anchor  of  18cwt. :  Of 
what  weight  must  an  anchor  be,  for  a  15  inch  cable  ? 

Cwt.  Cwt 

As  12X12X12  :  18  ::  15x15x15  :  3515625  Ans, 

10.  If  a  15  inch  cable  require  an  anchor  35'l5625cwt. :  What 
must  the  circumference  of  a  cable  be»  for  an  anchor  of  18cwt? 

12  inches,  Answer. 

EXTRACTION  OF  THE  BiqUADRATE  ROOT. 

Role.     ^ 
Extract  the  square  ro^t  of  the  resoWend,  and  then  the  square 
root  of  that  root,  and  you  will  have  the  biquadrate  root. 
What  is  the  biquadrate  root  oi  20736  ? 


20736(144 

.    144(12 
1 

root  required. 

24)107 
96 

22)44 
44 

284)1136 
1136 

' 

TWO  METHODS  OF  EXTRACTING  THE  BIQUADRATE  ROOT 
BY  APPROXIMATION. 

Rulb   I. 
1.  Diride  the  resolvend  by  nx  times  the  square  of  the  assumed 
root,  and  from  the  quotient  subtract  ^  part  of  the  square  of  the 
assumed  root. 

2.  Eitract  the  square  root  of  the  remainder. 

3.  Add  }  of  the  assumed  root  to  the  square  root,  and  the  sum  will 
be  the  true  root^  or  an  approximation  to  it 

4.  For  every  succeeding  operation,  either  in  this  or  the  follow- 
ing method,  proceed  in  the  same  manner,  as  in  the  £pst,  each  time 
using  the  last  approximated  root  for  the  assumed  root. 

The  biquadrate  root  of  20736  is  required. 
Here  10  is  the  assumed  root. 
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SO^        EXTRACTION  OF  THE  SURSOLID  ROOT. 

lOxiax  6=:600)^0736(34-56 
Subtract  10x10-^-18  =?=  6.6656 


^/290044=;6-3S 
Add  f  of  10     =6  66 

Approximated  root  IS'04,  to  be  loi^  the  a^^ 
Btntoed  root  for  the  next  operatioD. 

RtLR  II. 
Difide  the  resolvend  by/otirtimes  the  cube  of  the  assumed  root : 
to  the  quotient  add  three  fourths  of  the  assumed  root,  and  the  aun 
will  be  the  true  root,  or  an  approximatioD  to  it. 

Let  tlie  biquadrate  of  20736  be  required^  as  before  ? 
The  assumed  root  is  1*0 
lOX  10X10X4=4000)20736(6. 1 84 
Add  J  qf  10=7-6 


Approximated  root  12;684,  to  be  made  the  assumed 
root  for  the  next  operation. 

EXTRACTION  OF  THE  SURSOLID  ROOT  BY  APPROX;. 
IMAflON. 

A  Particular  Rule.* 

1.  Divide  the  resolvend  by  five  times  the  assumed  root,  and  to 
the  quotient  add  one  twentieth  part  of  the  fourth  power  of  the  same 
root. 

2.  From  the  square  root  of  this  sum  sobtract  one  fourth  part  of 
the  square  of  the  assumed  root. 

3.  To  the  square  root  of  the  remainder  add  one  half  of  Ihe  assum- 
ed rooty  and  the  sum  is  the  root  required,  or  an  approximation  to  it 

Note.  This  rule  wiil  p\e  the  ro«t  true  to  ^ve  places,  at  the  least, 
(ai»d  generally  to  eight  or  nine  places)  at  the  first  process* 

Required  tl>c  sur«oIid  root  of  28lJ^50621876? 

200=assumed  root. 


1000^     281950621-876  quotient. 
Add  200x200x200x200-7-20/ =80000000 

V-iU  1960621  876=  I9025nearly. 
Subtract      :^00X  200-r4=10000 

-v/9025=96  ' 
%  Add  half  the  assumed  root     =  100 

Required  root  l^^  ' 


^r-j/^-y/^G    z*     rr       r 
»r    20     4       2 
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EXTRACTION  OF  THE  ROOTS,  207 

A  KjIbneiial  Rule  ro&  ExT&icTiiro  tbb  Roots  op  all  Powers. 

I.*  Prepare  the  given  number,  for  extraction,  by  pointing  oiT 
from,  the  unit's  place,  as  (he  required  root  directs. 

2.  Find  the  first  figure  of  (he  root  by  trial,  or  by  inspection  lnt« 
the  table  of  powerSj  and  subtract  its  po^tyer  from  the  left  hand  pe- 
riod. 

3.  To  the  remainder  bring  down  the  first  figure  in  the  next  peri- 
od»  and  call  it  the  dividend. 

4.  Introlve  the  root  to  the  next  inferiour  power  to  that  which  is 
^iTen,  and  multipiy  it  by  the  number  denoting  the  given  po«7er, 
for  a  divisor, 

5.  Find  how  many  times  the  divisor  may  be  had  in  the  dividend, 
and  the  quotient  will  be  another  figure  of  the  root. 

6.  Involve  the  whole  root  to  the  given  power,  and  subtract  it 
from  i\ie  given  number,  as  before. 

7.  Bring  down  the  first  figure  of  the  next  period  to  thcf  remain 
der  for  a  new  dividend,  to  which  find  a  new  divisor,  as  beforehand, 
in  tike  inanner,  proceed  till  the  whole  be  finitihed. 

Examples. 
Ist.  What  is  th4i  cube  root  of  20346417  ? 

20346417(273         2X2x2=8  root  of  the  1st.  period,  oc 

1st.  Subtrahend. 
2»      3=      8  =»  1st.  Subtrah.2x2i=4(«=next  inferiour  power,)  and, 

—  4x3=(the  index  of  the  given  pow.)H= 

12  Ist.  Divisor. 
£3X3:*12)123=:Dividend     27x27x27=  19683=2d.  Subtrahend. 

27x27=729  (next  inferior  power)  and, 

g7s    =      19683=2d.  Subt.729x3.(=index  of  the  given  pow.)= 

2187=2d.  Divisor. 
072x3=t2187)6634=2a.Di.273x273x273=27346417=3d.  Subtra. 

273»  =     20346417=3d.  Subtrahend. 


♦  The  extracting  of  roo^s  of  very  high  powera  will,  by  this  rule,  be  a  tedk>ttfl 
operation :  The  following  method,  when  practicable,  will  be  much  more  coaven- 
ient. 

When  the  index  of  the  power,  whose  root  is  to  be  extracted,  is  a  composHa 
anmber,  take  any  two  or  more  indices,  i^hose  product  is  equal  to  the  g^ven  index\ 
and  extract  out  of  the  given  number  a  root  auswerii^g  to  another  of  the  indices, 
and  so  on  to  the  last. 

Thus,  the  fourth  root=8quai«  root  of  the  a^uare  root ;  the  sixth  root=9quar« 
root  of  the  cube  root;  Oie  eighth  root=square  root  of  the  fourth  root;  the 
ninth  roetzrthe  cube  root  of  the  cube  root ;  the  tr  nth  root=:square  root  of  the 
fifth  root ;  the  twelfth  root=*he  cube  root  of  the  fourth,  i^c. 

The  general  rule  for  extracting  the  roots  of  all  powers,  may  be  illustrated  ia 
the  same  way,  as  those  for  the  square  and  cube  roots.  Any  student  may  at  Once 
see  the  truth  of  the  rale,  in  exhausting  the  serera)  products  of  the  case  illustrat- 
ing the  rule  for  the  cube  root.  And  the  samn  will  be  evident  by  raisijur  Uvf 
n  mib'?r  to  any  h!2:her  power. 
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20S  EXTRACTION  OF  ROOTS 

2d.  Whatis  thcbiqaadraterootof3482799897B?  Ads.  431-94'- 
3d.  Extract  the  aursolid,  or  fifth  root  of  281950621876  ? 

Ans.  195. 
4lh.  Extract  the  square  cubed,or  sixth  root  of  11784201660166251 

Ans.  326. 


G                                  m — ^^           m  — z 
r  -f  e^ ; \ r.    Hence* 

2  

^  y/O        rr         r 

Theorem  for  the  cube  root     r-f-«= ^  — 

—    -3r       .12        2 


For  the  Biquadiute   -    ^ 

6lT 

rr 
18 

2r 
3 

For  the  Sorsolid    1    -    - 

y/G 

10r3 

3rr 
80 

3r 
4 

For  the  squared  cube  root 

15r4 

75 

3r 
5 

For  the  second  sutsoUd    * 

y/G 

21rJS 

252 

5r 
6 

For  the  squared  Biquadrate 

28r6 

3rr 
196 

6r 

7 

VG 

Irr 

7r 

For  the  cubed  cube    -    - 1 

36rt  576        8 

v'^^        4rr.       8r 

For  the  squared  sursolid 1 » 

45r8  405        9 

^G        9rr       Or 

For  theihird  sursolid    -. 1 

55r»  1100    10 
^G        5rr      lOr 

For  the  squared  square  cube    —  ^ 1 &c. 

66ri«  726      11 

%  By  this  Theorem  the  fraction  is  obtained  in  numbers  to  the  lowest  tenns  i» 
«11  the  odd  powers ;  and  in  the  cTea  powers  only  by  having  the  numerator  tad 
denominator  found  by  this  equatton. 
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BY  APPROXIMATION.  209 

2.  Divide  the  given  namber  by  the  last  product ;  and  from  Ibe 
quotient  subtract  a  fraction,  wboee  numerator  it  obtained  by  sub- 
tracting tvfo  from  the  exponent,  and  multiplying  the  remainder  by 
the  square  of  the  assumed  root  \  and  whose  denominator  is  found 
by  subtracting  one  from  the  exponent  and  multiplying  the  square 
of  the  reoiainder  by  the  exponent. 

3.  After  this  subtraction  is  made,  extract  the  square  root  of  the 
remainder. 

4.  From  the  exponent  subtract  two,  and  place  the  reifoainder  as 
a  numerator  ;  then  subtract  one  from  the  exponent,  and  place  the 
remainder  under  the  numerator  for  a  denominator. 

5.  Multiply  this  fraction  by  the  assumed  root ;  add  the  product 
to  the  square  root,  before  found*  and  the  sum  will  be  the  ^oot  re- 
quired, or  an  approximation  to  it. 

Example. 

• .  •  • 

What  is  the  square  cubed  root  of  1178420166015625? 
Let  the  assumed  root  ~  300 

Exponent  of  the  required  root  is  6.     Then, ^x6=15. 

300^=8100000000  and  this  multiplied  by  15=121500000000. 
11 784201 66015625-1.121 500000000=9698-9314,  from  this 

6—2x3003 

Subtract —  =2400 

6x6—13 

And  V7298-93l4=85'43 
6—2 
To  which  add  g — jfX300=  240 


And  the  sum  is  the  approximated  root=        325^43 
For  the  2d  operation,  let  325-43  =  assumed  root. 

ANOTHER  METHOD  BY  APPROXIMATION  * 

RVLE. 

1.  Having  assumed  the  root  in  the  usual  way,  involve  it  to  that 
power  denoted  by  the.  exponent  l^ss  1. 

*  A  rational  formula  for  extracting  the  root  of  any  pure  power  by  approxi- 
mation. 

Let  the  resolvend  be  called  G,  and  let  r-f-e  be  the  required  root,  r  being  as* 
BUmed  in  the  usaal  way. 

1  O  m— 1 

Let  O  —be  required ;  then  r-j-e  = 1 r  the  general  Theorem. 

m  ""        m — 1  m 

mr 
G  2 

Hence,  For  the  cube  root  r-|-«  = 1 r. 

—       3r2  3 


For  the  biquadratc    -    - 


4r3     ^      1 
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2.  MQitiply  ibis  power  by  the  exponent. 

3.  Divide  the  resolvepd  by  this  product,  and  reserve  the  quo* 
tieot. 

4.  Difide  the  expqnent  of  the  given  power,  less  1,  by  the  expo-' 
Dent,  and  iQulliply  the  assoined  root  by  the  quotient. 

5.  Add  this  product  to  the  reserved  quotient,  and  the  sum  will 
be  the  tru^  root,  or  an  approximation. 

6.  For  every  succeeding  operation,  let  the  root  last  found,  be 
the  assumed  root. 

Example. 

What  is  the  square  cubed  reot  of  1178420166015635  ? 
The  exponent  is  6.     Let  the  assumed  root  be  300. 
Then  300»x6= 14680000000000 
14580000000000)  1 1 7842016601 5625f  80-824. 
Add  1x300=250 


330*824=sapproximated  root. 
For  the  next  operation,  let  330  824  be  the  assumed  root. 


SURDS. 

I.  SURDS  are  quantities,  whose  roots  cannot  be  obtained  exact- 
)y,  but  may  be  approximated  to  any  definite  extent  bv  continuity 
the  extraction  of  the  roots.    Surds  are  expressed  by  fractional  in< 

dices  or  exponents,  or  by  the  radical  sign  V.    Thus,  3«,  or  V'3, 

G          4 
For  Uie  siiraolkl    -    - { r. 

5r4  5 

Q           6 
For  the  square  cubed 1 r. 

6r5  6 

G  6 

For  ^^  seventh  root    - \-  -^r. 

In  1         , 

G            7 
For  the  eighth  -     -    - 1 r, 

Srt  8 

G            8 
For  tlie  nintli    -    -    - \ r. 

9r«  9 

G  9 

For  the  tenth     -    -    - 1 r. 

10r9  10 

G  10 

For  the  eleventli    - 1  — r. 

llrio         11 

G  11 

For  the  twelfth    -    - 1 r.  &g, 

)2ri»         12 
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SURDS*  211 

denotes  the  square  root  of  3.  'The  valac  of  2!^  or  -vf2,  to  the  hun- 
dretb  place  of  decimals,  is  1*41,  and  to  the  miliiontb  pltca  id 
1*414213.  The  value  of  \/2  may  be  obtained  more  nearly  by 
continuing  the  extraction,  but  can  never  be  obtained  with  perfect 
accuracy,  as  is  easily  proved  in  the  following  section. 

Surds  are  often  called  irrational  quantities,  because  their  value 
cannot  be  expressed  by  figures.  They  are  thus  distinguished  from 
as%oable  quantities,  which  are  called  rational  quantities.  Thus, 
2  is  a  rationalf^nd  ^^2^  hu  irrational  quantity. 

A  surd  is  always  connected  with  a  rational  quantity  etpressed  or 
'understood.  Thus,  as  the  square  root  of  2,  or  \/2,  is  that  quanti- 
ty taken  once^  unity  is  understood,  and  the  surd  is  expressed  either 
V2,  Iv^2,  or  lXv2.  If  the  surd  is  to  be  taken  more  than  once, 
the  number  of  times  is  always  etpressed  ;  thus  3^/3,  or  3X\/3, 
means  tftrice  the  square  root  of  3,  or  the  surd  taken  three  times. 

3 

Hence  it  is  that  an  expression  of  this  form,  lv^2,  or  3<v/6,  is 
considered  as  consisting  of  2  parts,  a  rational^  and  an  irrational  part, 
the  rational  part  always  expressing  the  ntfmber  of  times  the  surd 
is  taken. 

From  the  notation  of  powers,  and  surds,  these  expressions  arc 

equivalent;  viz.  3^=v'35  ;  and  2^^^2^.  Also,  6^=^53,  that 
is,  the  square  root  of  the  cube  of  5,  or  the  cube  of  the  square  root 
of5.  ^ 

K»te.  Thou^fli  surds  are  expressed  by  means  of  fractional  indu- 
ces or  the  radical  sign,  yet  it  is  common  to  apply  the  same  indices 
or  radical  sign,  to  complete  powers,  whose  roots  are  to  be  extract- 
ed. The  student  will  observe,  therefore,  that  quantities  expressed 
in  the  form  of  surds  are  not  necessarily  surd  quantities.  One  num- 
ber also  may  be  a  complete  power  of  on^  kind,  Init  not  of  another. 

Thus  4^  is  2,  but  4^  is  a  surd;  and  64^  is  8, and 64^ is 4, but 64* 

and  64'*  or  v/64  and  v64  are  surds. 

11.  As  few  numbers  are  complete  powers,  surds  must  very  often 
occur  in  arithmetical  operations.  If  the  root  of  a  whole  number  is 
not  a  whole  nunUfir^  neither  is  it  a  whole  number  and  a  decimal,  which 
can  be  assigned.  For,  supposing  the  entire  root  to  be  obtained, 
when  it  was  raised  to  the  power,  it  woukl  produce  a  whole  number 
and  a  decimal ;  while  the  supposition  requires  that  only  a  whole 
number  should  be  produced.  Thus,  supposing  the  square  root  of 
2,  or  \/2,  to  be  exactly  1*41,  or  1-414213,  this  root  raised  to  the 
square  should  produce  2 ;  but  it  is  obvious  that  the  square  would 
be  a  whole  number  and  a  decimal,  and  not  the  number  2. 

It  is  equally  evident,  that  the  root  of  a  vulgar  fraction  cannot 
be  assigned,  unless  both  parts  of  the  fraction  when  reduced  to  its 
lowest  terms,  are  complete  powers  of  the  roots  required.  Thus 
v^A=V^i=i ;  *^wt  v/|= V'i  is  a  surd,  and  the  entire  \talue  of  the 
square  root  of  the  fraction  cannot  be  obtained. 
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212  SURDS. 

in.  Though  the  vaiae  of  a  surd  canoot  be  assigned,  its  power 

is  assignable.  From  the  definition  of  a  root,  it  is  eyident  that  2^ 
or  *Jt  is  SQch  a  number  as  multiplied  by  itself,  the  product  or 

square  will  be  2.  Thus  %/2X\/2  or  2^x2*=2.  And  3^x3*X3^= 
3^  and  thus  for  other  surds. 

IV.  Arithmetical  calculations  are  oAen  simplified  by  certain  op- 
erations on  surds,  or  quantities  in  the  form  of  surds.  Rules  /or 
several  operations  follow. 

1.  Any  number  may  be  reduced  to  the  foro^of  a  surd,  by  rais- 
ing it  to  the  power  denoted  by  the  index  of  the  surd,  and  thea 
placing  the  power  under  the  radical  sign.  Thus  to  reduce  2  to 
the  form  of  the  square  root ;  because  2x2=2' =4,  2=^/2' =«v/'*' 

Reduce  2  to  the  form  of  the  fifth  root.  Ans.  ^"32. 

3 

Reduce  6  to  the  form  of  the  third  root.  Ans.  vl25. 

Reduce  7  to  the  form  of  the  fourth  root.  Ans.^'^  /;   i.  ) 

mott  simpie  terms,  by  resolving  the 
nto  two  factors,  one  of  which  shall 
a  root ;  and  then  placing  the  root  of 
tor  under  the  radical  sign.     Thus 

or3x/3.  Also,v'32==Vl6x2^i^l6 


pie  ternos.         *  Ans.  5\/5. 

Qple  terms.  Ans.  8\/7. 

Reduce  Vyff  j  to  its  simplest  terms.  Ans.  f^f . 

9  7 

Reduce  v'481,  \/35I,  and>/896  to  their  most  simple  tenn«. 

Reduce  5\/20  to  its  simpl^f^t  terms.  Ans.  lOv/5. 

Hence,  it  is  obvious,  that  if  a  factor  be  multiplied  into  a  surd, 
the  whole  may  be  reduced  to  the  form  of  a  surd,  by  raising  the 
factor  to  the  power  denoted  by  the  surd,  multiplying  the  power  in- 
to the  surd,  and  placing  the  product  under  the  radical  sign.    Thus 

3v/3=?>/33xv'3=x/9x3=a/27  ;   and  S^V7=^^Q  3xv'7=>/612x7= 

V3584. 

3.  Surds  of  the  same  radical  sign  may  be  added  together,  when 
th«  quantities  under  the  radical  sign  are  the  same,  by  prefixing  the 
sum  of  the  rational  parts  to  the  surd  quantity.     Thus  li/2-{-lv/2, 

or  v/2+v^2=2v/2,  or  twice  x/2  ;  and  3V5+4i/6==7y5. 

If  the  surds  are  not  already  in  their  most  simple  terms,  they  may 
often   be  added  aAer  the  reduction  is  made.     Thus  \/2O+v^80= 

2y/5+W^=^6y/5;   and,  V162+^1350=3^2+5v'2=8v'2. 

What  is  the  suin  of  Vo6  and  i/3584  ?  Ans.  10\/7. 

4.  Surds  of  the  same  radical  j-ign  may  be  subtracted,  if  the  surd 
part  be  the  pame.  by  placing  the  difference  of  the  rational  parts 
before  tlie  *r.rd.     If  the  quantities  are  not  already  in  their  simplest 
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termfl,  tbey  slioiild  be  reduced  to  this  form.  Thus  >/4»V4=0  ; 
and  3^3— 2>/3=  1  ^3  or  V3.     Also  7 v'S— 4t^5=3V5. 

What  18  the  difference  between  V1350  and  y/l62  ?    Ans.  2v/2. 

JVb^e  1.  Surds,  apparently  incapable  of  addition  or  subtraction 
except  by  their  signs,  may  sometioies  be  reduced  to  a  commoQ 
surd,  by  the  following  process,  and  their  sum  and  difference  readi- 

ly  found.  Thus  let  the  surds  be  v/|  and  v/|  As  ^1=^1X1= 
i/*=2x/i,  ^nd  as  V}=y^^=|v/i,  then  v^|+>/*=2v^i+|Vi= 
5V*=KA=JXK6=r\v/6,  their  sum :  And  2>/i— }>/i-K*= 
-^y/Sj  their  difference. 

IVhat  is  ibe  sum  and  difference  oi 
Ans.  Their  sum  is 

What  is  the  sum  of  f^>/15  and  y/ 

What  is  the  difference  of  \/f  and 

Note  2.  If  the  same  quantity  is  u 
if  the  same  radical  sign  has  differer 
surds  are  in  their  simplest  terms,  i\ 
iracted  only  by  the  signs  of  additii 

3 

evident,  that  >/2+\/2,  is  neither  ti 

twice  the  cube  root  of  2  ;  and  that  3" 
root  of  3  nor  the  cube  root  of  3.  1 
+2x^2,  is  neither  four  times  the  squ 
— 2\/3,  is  neither  twice  the  square 
5.  Surds  of  the  same  radical  sign 
bers,  but  the  product  must  be  place 

ThU|  \?27X\?64=^/27x64=^/172{ 

=4,  and  ^27x^64=3x4=12.  

Also  3>/3x4>/5=12>/15  or  >/27Xa/80,  and  \/27X\/80=n/27x80 
=  12>/15=>/2160.  .  • 

Sometimes  the  product  of  the  snrds  becomes  a  complete  power 
of  that  root,  and  the  root  should  then  be  extracted,  as  in  the  first 
of  the  preceding  examples.  Also  in  this  example  ;  V2x>/'^00= 
>/400=20. 

It  is  evident  from  the  first  example  in  this  section,  that,  when 
quantities  are  under  the  same  radical  sign,  the  root  of  the  product 
of  qvantiiies  i$  equal  to  the  product  of  their  roots. 

If  a  surd  be  raised  to  a  power  denoted  by  the  index  of  the  root, 

the  power  will  be  rational.  Thus,  \/3X\/3,  or  3a"x3^=3.  In 
this  example  2  is  the  index  of  the  root,  and  the  surd  is  raised  to 

3  3  3 

the  second  power  or  square.  Also  \/4X\/4xv'4=4,  If  fractional 
indices  be  used,  in  order  to  multiply  surds  of  the  same  root,  you 

have  only  to  add  the  indices.  Thus  4*x4^X43=43=4»  or  4,  uni- 
ty  being  the  implied  index  of  4,  or  of  the  first  power  of  any  num- 
ber.    In  all  caj^cs  whm  the  sum  of  the  numerators  contains  the  com- 
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mon  denominator  a  certain  number  of  times  exactly ^  the  product  xcill 

he  rational.     Thus  3^x3^X^^=^3 — 5 — =3f  =c3»=38,  and  7^x7^ 

6+5       ,, 
=7T~=7^=7». 
As  5*  may  be  expressed  according  to  the  notation  of  powers, 

thus,  6\and53by5\  hence  6*x5^=5"l^=^^=5».  Therefore, 
to  multiply  different  powers  of  the  same  root,  you  have  only  to  add 
the  indices  of  the  given  root,  and  place  the  sum  for  the  index  of 
the  power  which  is  produced.  Thus  3^X3^=3*,  or  the  square  of 
a  number  multiplied  by  itself  produces  the  fourth  power ;  the 

5  3 

cube  by  the  cube,  the  sixth  power,  and  so  on.     Thus  also  2*X-  = 

6.  Surds  of  the  same  radical  sign  are  divided  like  whole  num- 
bers, but  the  quotient  must  be  placed  under  the  same  radical  sign. 

Thus    ^  1728^^64*=  y'^720-~64==V 27  =  3 ;   and    ^6-4-^/3==^ 
^6-^3=v/2.    Sometimes  the  quotient  becomes  a  complete  power, 
as  in  the  first  example,  in  which  case  the  root  should  be  extracted. 
So  also  in  the  following;   y^400-=-v' 100=tv'^<^<^l^=\/4=^2. 
As  ^1728=12,  and  ^ 64=4,  then  ^  XHt^^l/^^^li-^^Z^ 

3 

y  27.  Hence,  the  quotitnt  of  the  roots  (f  quantities  is  tkt  same  as 
tke  foot  of  their 'quotient ^  if  the  quantities  are  under  the  same  radi- 
cal sign. 

Divide    ^\0^    by  -^6.     Xow  ^  \0Z-^>/ Q^ y/ 10^^^=^ y/ \^^ 

V  9X2=3  ^2. 

Divide  9^/100  by  3^2.      Now  9^100=^8100,  and  3 ^2=^ 

V  18,  and  v^8100-fVl 8= v/810Q-r-l 8=^450=  15>/2.     Or  9>/100 

-T-3  v^^=  9H-3  X  V  100-7- V  2  =  9-7-3  X  V  100-!-2=9-r-3  X  \f  50= 
3v/60=Sx5v/2^i5V2. 

Divide  ^^tVV  t>y  W^  Nowi^t==|;  and  ^^•^Vi^v'iW 

=1^1=1^2 ;  and  Jx|V2=fV2. 

DiviJe  n/48  by  ^;V ;  5V60  by  3V16  ;  and  y^  by  i>/|. 
If  the  quantities  under  the  radical  sign  be  the  same,  the  quotient 
will  be  found  by  dividing  the  rational  parts  only.     Thus  \/^-t-\/2 

3  3 

=s\/I^l,  or  \/2  is  contaiDcd  in  \/2  once.  Also  Jv/3-r}>/3=2, 
and  2v/o-r5v/5=§. 

To  divide  one  power  by  anptber  of  the  same  root,  p/ace  the  dif- 
fcrence  of  the  ittdicesfor  the  index  of  the  given  root.  This  is  mere- 
ly reversing  a  process  given  in  the  preceding  section.  The  rea- 
son of  the  process  may  aUo  be  seen  in  the  following  manner.   Thus 

04        2^X23  3  •  3 

21—23  =7^::=: — t~=2=  =  :<~2.     _\i.-o,  2a-r2"*=2^-:  2*,  bv  reduc- 
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ifig  the  iDdices  to  a  common  denomioator ;   aod  2«'^2^=s::^l_  m 

If  the  index  of  the  divisor  exceed  that  of  the  dividend,  the  index 
of  the  qnotient  will  be  tb^ir  difference  with  the  sign  of  subtraction 

before  it.      Thus,  6a-r5»=5»-s=5-^     Nowr,  as  6«-r5»=^= 

5a     *  1  i       „ 

g7r-77=T^,  5-'=T7.     Hence  a  power  whose  index  has  the  sign 

of  subtraction  before  it,  is  the  same  power  of  the  reciproeal  of  that 
quantity.  Hence,  there  is  an  obvious  method  of  transferring  pow- 
ers fVx>m  the  numerator  to  the  denominator  of  a  fraction.  Thus, 
1  3-^12 

—=2-3^  and  "T"==4U3a»  *"^  51:^=2x3*.  Th^re  is  also  an  obvious 

method  of  finding  the  value  of  a  quantity  whose  index  has  the  sign 
of  subtraction  before  it.    Thus  2-3=2^=-,  and  ■i|"'=:*||"^=  16, 

11  1      1        1       ^2 

or,-25-a=:55J=.05iB=16.     And2-*=^;;;5=— . 

7.  To  raise  surds  to  any  power,  muJftiply  the  index  of  the  surd 
by  the  index  of  the  required  power.  Thus  2^  raised  to  the  square 
ia  2*+*=*2f ar2i^^=a2  ;  and  the  cube  of  3*=3*+»+J=3* ^'^ 

If  there  be  rational  parts  ivIKi  the  surd,  they  muft  be  raised  io 
♦he  given  power,  and  prefixed  to  the  required  power  of  the  surd. 

Thus,  3v^3,  or  3X3^  raised  to  the  square,  is  32X3»+ 2=32x3^^ 

=a3ax3*^^=9v/3S  or  9^/9.     And  the  cube  of  2^^^+^+*=^ 

2^x3=?^=v^23s=^8=2^2,when  reduced  to  iU  simplest  terms. 
Abo,  the  fourth  power  of  J^2  is  jh^^^'^^r 

Reqiiired  the  fifth  power  of  1%/}. 

8.  To  extract  any  root  of  a  surd  quantity,  divide  the  index  of 
the  quantity  by  the  index  of  the  required  root.     Thus,  the  square 

root  of  2^  is  2^"^  ^^  or  %/2,  and  the  cube  root  of  3*  is'  3*"^^^ 

=3^X4«3f  o^  ^3 

If  there  be  rational  parts  with  the  surd,  their  root  most  be  pre* 
fixed  to  the  required  root  of  the  irrational  part.     Thus,  the  square 

root  of  9\/9,  or  9x93=9^\/33=s3v^3.  The  process  must  evident- 
ly be  the  reverse  of  that  in  the  preceding  section,  and  the  reason 
of  it  is  obvious. 


Digitized  by 


Google 


l\6  SORDS. 


3 


What  is  the  cube  root  of -2\%/8  ?  ^  Am.  f 

What  is  the  square  root  of  10*  ?  Ans.  lO*  or  lOOv^lO. 

Ejcamples. 

1.  Rlultiply  G*  by  6^,  and  the  product  is  6^,  or  l/S^. 

2.  Divide  6*  by  6^  and  the  quotient  \i  6^^  or  1/6. 

3  3  3 

3.  Add  \/32  and  \/108,and  multiply  the  same  by  \/xh' 

Ans  .16*or^^/2, 

3  3  3 

4.  Add  ^32  and  v'lOS,  and  di?ide  (he  som  by  C^j^-  Ane.  5^. 

5.  Find  the  shortest  method  of  dividing  3  by  %/2,  to  any  giveb 
place  of  decimal?. ' 

3  3Xs/2       3^/2     v<18     4-242640  &C 

^^'^;7?=;7iwi=^""r'==-^= — i =2121320 

&c. 

,  6.  Find  the  sum  of  v^|  and  %/3^>  and  also  their  difference. 

Ans.  Their  sum  is  iv^54,  or  5%/2.     Their  diff.  is  JV2,  or  %/^. 

3  3        • 

7.  What  is  the  sum  and  difference  of  \/|  and  s//^^. 

Ans.  Their  sum  is  j^^lS.     Their  diff.  ,V^^^- 

8.  There  arc  ibur  spheres  each  4  inches  in  diameter,'  lying  .so 
as  to  touch  each  other  in  the  form  of  a  square,  and  on  the  micjidle 
of  this  square  is  put  a  fifth  ball  of  the  same  diameter;  what  if 
the  perpendictttar  distance  between  the  two  borizootal  planes 
which  pass  through  the  centres  of  the  balls? 

4       4v/2 
Ans.  ■->2=— ^=2x/2=v/'8=2-8284+  inches.^ 

JVo/c.  It  may  be  seen  from  this  example  that  the  diameter  of  the 
hall  divided'  by  v^S,  will  give  the  distance  between  the  planes, 
whatever  be  the  diameter  of  the  ball,  or,  which  is  the  same,  half 
the  diameter  of  the  ball  mnltiphed  by  the  square  root  of  2. 

9.  There  are  two  balls,  each  four  inches  in  diameter,  which 
touch  each  other,  and  another,  of  the  saiAe  diameter  is  so  plated 
between  them  that  their  centres  are  in  the  same  vertical  plane  ; 
what  is  the  distance  between  the  horizontal  planed  which  pass 
through  their  centres  ? 


Ans.     vl^==W3^^V3  inches. 

jYole,  It  is  evident  from  this  example,  that  in  all  sionilar  cases, 
half  the  diameter  of  the  ball  multiplied  by  the  square  root  o(  3, 
gives  the  distance  between  the  planes. 

10.  There  is  a  quantity  to  whose  square  I  is  to  be  added  ;  of 
the  sum  the  square  root  is  to  be  taken  and  raised  to  the  cube ;  to 
this  power  f  are  to  be  added,  and  the  sum  will  be  |>/15  ;  what  i^ 
that  quantity  ?  Ans.  Vh 
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OF  PROPORTION  IN  GENERAL. 

NUMBERS  are  compared  together  to  discover  the  relatioat 
they  have  to  each  other. 

There  must  be  two  nambers  to  form  a  cotaparisoo :  the  oooiber, 
which  ia  compared,  being  written  first,  is  called  the  aniscedent;  and 
that,  to  which  it  is  compareiJ.  the  i:ofuequent. 

Nombert  are  compared  with  each  other  two  different  wajri; :  The 
one  comparison  considers  the  difference  of  the  two  nQmbers.and  it 
called' arithoaeiical  relation,  the  difference  being  sometimes  named 
the  arithmetical  ratio ;  and  the  other  considers  their  quotieni^  w>ich 
is  termed  geometrical  relation,  and  the  quotient,  the  geometrical 
ratio.     Thus,  of  the  nnmbers  12  and  4^  the  difference  or  arith* 

metical  ratio  is  12 — 4:==8  ;  and  the  geometrical  ratio  is  X  ^^>  ^^ 

of  2  to  3isf. 

If  two,  or  more,  couplets  of  numbers  have  eqdal  ratios,  or  dif- 
ferences, the  equality  is  termed  proportion  ;  and  their  terms,  simi- 
larly posited,  that  is,  either  all  the  greater,  or  all  the  less  tahen 
as  antecedents,  and  the  rest  as  consequents,  are  called  proportion- 
als. So  the  two  couplets  2.  4,  and  6,  8,  taken  thus,  2,  4,  6,  8,  or 
thus,  4,  2,  8,  6,  are  arithmetical  proportionals ;  and  the  two  coup- 
lets, 2,'  4,  and  8,  16.  taken  thus  2,  4,  8,  16,  or  thus,  4,  2, 16,  8,  are 
geometrical  proportionals.* 

*  To  dcfuote  iinmber»  as  b6ing  g^ontetrically  proportional,  the  coupdete  are 
separated  by  a  double  (m^oo,  amd  a  ctAon  is  whttea  between  the  terms  of  ea«h 
couplet;  we  may,  also,  denote  antbmetical  proportionals  by  separating  the 
couplets  by  a  double  colon,  and  writing  a  colon  tanied  hori^ootally  between  the  ^ 
terms  of  each  couplet.  So  the  above  arithmetical^  may  be  written  thus,2 ..  4 
::  6.^8,  and  4 ..  3  ::  8 ..  6 ;  Where  the  first  antecedent  is  less  or  greater  than  its 
consequent  by  just  so  much  as  the  second  antecedent  is  less  or  greater  than  its 
consequent :  And  the  geometrical  thus,  2  :  4  u  8  :  16,  and  4  r  2  ::  16  :  S ;  where 
the  flnt  antecedent  is  contained  in,  or  contains  its  consequent,  jnat  so  often,  as 
the  second  is  contained  in,  or  contains  its  consequent. 

Four  numbera  ate  said  to  be  rteiprdcallif  or  tttversdy  propcvtioBal,  ivhen  tiie 
fourth  is  less  than  the  second,  by  as  many  times,  as  the  third  is  greater  than  the 
first,  or  when  the  first  is  to  the  third,  as  the  fourth  to  the  second,  and  vice  versa. 
Thus  2,  9i  6  and  3,  are  reciprocal  proportionals. 

Note.  It  is  common  to  read  the  geometricals  2  :  4  ::  8  :  16,  thtfe,  2  is  to  4  as  8 
to  16,  or,  As  2  to  4  so  is  8  to  16. 

Hamumical  proportion  is  that^  which  is  between  those  numbers  which  assign 
the  lengths  of  musioal  intervals,  ur  the  lengths  of  strings  sounding  musical  notes ; 
and  of  three  number*  it  is,  when  the  Jirsl  is  to  tfu  tltirdt  as  the  difference  between 
dujtrst  and  second  i»  to  the  difference  between  ^e  second  and  thirds  as  the  num- 
bers 3,  4, 6.  Thus,  if  the  lengths  of  strings  be  as  these  numbers,  they  will  sound 
an  ocUre  3  to  6,  a  ^th  i2  to  3,  and  a  fourth  3  to  4. 

Again,  between  4  numbers,  when  the  first  is  to  Ikejwrtk,  as  the  difference  he* 
(ween  thejhst  and  second  is  to  the  difference  between  the  third  ondfowiKsa  m  the 
numbers  5, 6^  8, 10 ;  for  strings  of  sych  lengths  will  sound  vn  octare  5  to  10 ;  a 
sixth  greater,  6  to  10 ;  a  third  groater  8  to  10 ;  a  third  less  5  to  6 ;  a  sixth  less 
a  to  8 ;  and  a  fourth  6  to  8. 

Let  10, 12,  and  15,  be  three  numbers  in  harmonieal  proportion,  then  by  the 
preceding  defimtion,  10  :  15  ::  12—10  :  1^—12,  and  bv  Tltcorcm  I.  of  G«emeWi-> 

D  d 
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21$  PROPORTION. 

Proportion  is  distinguished  into  coDtinued  and  discontinaed.  If, 
of  several  couplets  of  proportional,  written  down  in  a  series,  th^ 
difference  or  ratio  of  each  consequent,  and  the  antecedent  of  the 
next  following  couplet,  be  the  same  as  the  common  difference  or 
ratio  of  the  cooplets,  th^  proportion  is  said  to  be  continued,  and 
the  nnmbers  themselves,  a  series  of  continued  arithmetical  org^- 


oftl  Proportion,  lOx  la— 1^&?=15X14— 10,  or  40X16— laxl 2=15X18— 16X 
10,  whence  if  any  two  of  the  three  terms  be  given,  the  other  maj  be  ibuad  in 
the  followin£:  manner. 

Ca8£  1.  Given  the  1st  and  2J  terms  to  find  the  3d. 

A'8lOXl5—lOX12=15Xlg— 15X10,  then  10X15— 15 Xl2-H5Xl(fc=10X 
12,  or  2X10X15—12X15=10X12,  or,  2X10— IxJX  15=10X12,  and  15= 

10X12  '  '         ■ 

— — ,  that  is,  15,  the  third  U  equal  to  Oie  product  of  Ihejirfi  and  second 
2X10— lii  #  i  /        V 

/emu,  divided  by  the  difference  of  twice  the  firti  term  and  the  teeond  ttrm. 

2.  Given  the  Isi  enu  3d  to  find  the  second  term. 

From  the  same  equivalent  expression,  we  get  2  X 10  X  15=15  X 12+  10X12= 
♦                           2X1(^X15 
16+KlXl2»and ; ,  =12«  that  is,  the  second  term  it  equeif  to  tmet  the 

prodiut  of  ffie  first  and  third  iernu^  divided  hy  (he  turn  <f  0ie  first  and  second 
t&rms, 

3.  GiTen  the  second  aad  third  to  find  the  first  terra. 

rPwnthesameexprcMion,we  get  2XH)X15--10X12=15X12,  or  2X16—12 

X  10=15 X 12,  and  10  =- — — — ri^tbat  if,  the  first  term  is  e^at  to  thi'product 
,  %Xi» — ^1*  ... 

(f  the  second  and  third  terms^  divided  by  the  difference  of  twice  the  third  iofm 
and  the  second  tcrm^ 

Ex.  Find  from  third  term,  or  monochord,  50,  and  the  first  term,  or  oct^vcy  25, 
the  second  term. 

2  X  25  X  ^    2500 
By  Case  2,  — _■■      ' ~ ~-yr"  =33-33,  the  second  term,  and  is  the  lei^th  <rf 
25-|'50      •    75 
that  ehord,  which  is  called  a /yi^. 

If  there  be  four  harmonical  proportionals,  as,  5,  6r  8  and  10 ;  then,  according; 

to  the  definition,  5 :  10 ::  6—5  :  10— 8,  andas  boibre,  5  XIO— 8=^10x6— 5,  or  5X 
10—5X8=10x6^^—10X5.  Fr«Hii  this  expression,  we  may  find  any  one  of  four 
harmonical  proportionals  from  the  other  three^    Thus,  the  first  three  beiu^  giv* 

5X8 
en  t»  find  the  fourth;  2 X 10 X 5^10 X6=;5X 8,  and  10=--r—-,  ih^t is, the 

2X5 — o 
fowth  term  is  equal  to  the  product  of  the  first  and  third  dimded,  by  the  difference 
of  twice  the  first  term  and  the  second  term. 

In  the  same-manner,  it  may  be  showa,  tlial  the  third  term  of  f»ur  harmonical 
proportionals  is  equal  to  the  differ enre  of  twice  tftc  prodttct  qfihc  ^st  andfotwih 
terms  and  the  product  of  the  second  and  frnirih  tenns^  divided  by  Utc  first  term. 

9  V  'iV  10— f?  V  10 

If  the  terras  be  5, 6,  8,  and  10,  then  8=:  ^7"^     . 

5 
Also,  The  second  term  is  eptai  to  the  difference  of  twice  the  fourth  and  the 
third  term^  mtltpptied  ^^y  the  quotient  ^  tfie  first  dioided  by  the  fourth  term.    U 

the  terms  be  as  before,  C=2X  10^ X—. 

Aho,  The  first  term  is  equal  to  the  prodwf  (/  the  second  and  fburth  terms, 
divided  by  the  difference  of  twice  the  fourth  and  the  third  term.    Thu«  5^ 
CXIO 
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oQietrtcal  proportiooals.  So  ^  4,  6^  8,  form  an  arithmetical  pro- 
gfrepiaon  ;  fbr  4— 2=x6— 4=8— 6=*2  j  aod  2,  4»  8, 16,  a  geomcfri- 
oal  progression  ;  for  |a=3|=cy5is2. 

But,  if  the  difference  or  ratio  of  the  cootequeat  of  one  couplet, 
and  the  antecedent  of  the  oeit  couplet  be  not  the  same  as  the  com* 
mon  difference  or  ratio  of  the  couplets,  the  proportion  is  saidv  to 
be  di^caotinued.  So  4,  2,  8,  6,  are  in  disroot inued  arithmetical 
proportion ;  for  4 — 29=8*— 63=2t=scommon  difference  of  the  coup« 
iets,  8-^2=s6=3Bdi&r«Bce  of  the  conseqaent  ef  oae  couplet  and 
the  antecedent  of  the  neit ;  also,  4,  2,  16,  8,  are  in  discontinued 

4  ,16/ 
geometrical  proportion  ;  for  j=-Q-^2=common  ratio  of  the  coup- 

16  " 

lets,  and  'o'^Sssratio  of  the  coosefjuent  of  one  couplet  and  the 

antecedent  of  the  neit. 


ARITHMETICAL  PROPORTION. 

Theorem  I. 

IF  any  four  qnantities  2,  4^  6,  8  be  in  aritbmetieal  proportion,* 
tbe  sum  of  the  two  means  is  eqpial  to  the  4um  of  the  two  ex- 
tremes.! 

And  if  any  ^ree  quantities,  2,  4»  0,  be  io  arithmetical  propor- 
tion, the  donble  of  the  mean  is  eqoal  to  the  smn  of  tbe  extremes* 

Theorem  U. 

In  any  continued  Arithmetical  Proportroa  (1,  5,  6,  7,  9,  11)  tbe 
amn  of  the  two  extremes,  and  tbatt  of  erery  other  two  terms, 
equally  distant  from  them,  are  equal.     Thus,  1  +1  l=3+9=54-7.J 

When  the  namber  of  terms  is  odd,  as  in  the  proportion  3.  8,  13. 
18.  23,  then,  tbe  sum  of  the  two  extremes  being  double  to  the 
mean  or  middle  term,  the  sum  of  any  other  two  terms,  equally- 
remote  from  the  extremes,  must  likewise  be  double  to  tbe  mean. 

•  AitHou^h  in  the  comparison  of  qutntitiea  according  to  their  differences,  the 
term  proporlim  is  used :  jret  the  vord  progrettiof^  is  frequently  substituted  in 
its  room,  and  is  indeed  more  proper ;  the  former  form  beii^,  in  the  common  ac- 
ceptation of  it,  synonymous  with  ratio,  which  is  only  used  in  the  other  kind  of 
comparison. 

t  For  since  4 — ^2==8--6,  therefor©  4-f  6:s=2+8. 

X  Since,  by  the  nature' of  progressionals,  the  second  term 'exceeds  the  first  by 
just  so  much  as  its  corresponding  term,  the  last  but  one,  wants  of  the  last,  it  is 
evident  that  when  these  correspondiqg  terms  are  added,  the  excess  of  the  one 
will  make  goad  the  defect  of  the  other,  and  so  their  sum  be  exactly  the  same 
-with  that  of  the  two  extren^es,  and  in  tbe  saise  manner  it  wiH  appear  that  the 
sum  of  any  two  other  corrcapondiiig  terms  must  be  equal  to  that  of  the  tww 
extremes. 
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220  ARITHMETICAL  PROGRESSION. 

Theorem  HI. 
lo  any  contioued  Aritbmetical   Proportion,  as  4,  44-2,  4+4, 
4^-6,  44-8»kc.  the  last  or  greatest  term  is  equal  to  tiic  sure  of  the 
first  or  least  term  and  the  common  difference  of  the  terms,  multi- 
ptied  by  the  nomber  of  the  terms  less  one.* 
•      Theorem  IV. 
The  sum  of  any  rank,  or  series  of  quantities  io  contioacd  Arith- 
metical Proportion  (1.  3.  6.  7.  9.  11)  is  equal  to  the  sum  of  the 
two  e&tremiBS  multiplied  into  half  the  number  of  terms.t 


ARITHMETICAL  PROGRESSION- 

ANY  rank  of  numbers,  more  .than  two,  increasing  by  a  common 
excess,  or  decreasing  by  a  common  difference,  is  said  to  be  in 
Arithmetical  Progression. 

If  the  succeeding  terms  of  a  progression  exceed  each  other,  it 
is  c?llf?d  an.  ascending  series  or  progression  ;  if  the  contrary,  a  de- 
scending series.  .  "  .  . 
ii),  ^,  4.  6.  8.  10,  &c.  is  an  ascending  arithmetical  series. 
'  ®  }  1.  2.  4.  8.  16.  32,  &c.  Is  an  ascending  geometrical  series. 
.  ,  4  10.  8..  6,  4.  2.  0,  &c.  is  a  descending  arithmetical  series. 
^^^  I  32.  16.  8.  4.  2.  1,  &c.  is  a  descending  geometrical  series. 

•  For  since  each  Icmi,  after  the  fint,  exceeds  Uiat  precedipg  it  by  tbeeem- 
mon  difference,  tt  is  plain  that  the  last  must  exceed  the  firrt  by  so  many  times 
the  common  difference  as  there  are  temu  after  the  ftrst ;  and  therefore  mmt  be 
eqnal  to  tlie  first,  and  the  common  difference  repeated  that  nomber  of  tim«8. 

t  For,  becatisc  (by  the  aecoiMl  Theorem)  the  turn  of  the  two  extremes,  and 
thttt  of  every  other  two  terms,  eqnaUy  remote  from  them  are  equal,  the  whole 
f  eries,  consisting  of  half  so  many  such  eqi^l  sums  as  there  are  terms,  wiU  there- 
fore be  equal  lo  the  smn  of  the  two  extremes,  repeated  half  as  many  tqjies  as 
there  are  terms. 

The  same  thing  also  holds,  when  the  number  of  terms  is  odd,  as  ra  the  scnee 
4,  8, 12, 16,  20 ;  for  then,  the  mean,  or  middle  term,  being  equal  to  half  the  sum 
of  any  two  terms,  eqimlly  distant  from  it  on  contrary  sides,  it  is  obvious  that  the 
value  of  the  whole  series  is  the  same  as  if  every  term  ttiereof  were  equal  to  the  - 
mean,  and  therefore  is  equal  to  the  mean  (or  half  the  sum  of  the  two  extremes) 
multiplied  by  the  whole  number  of  terms ;  or  to  the  sum  of  the  extremes  mul- 
ti)ilied  by  half  the  number  of  terms. 

The  sum  of  alny  number  of  terms  of  the  vithmetical  scries  of  odd  numJ)er» 
1,  3, 6,  7,  9,  &c.  is  equal  to  the  square  of  that  nvmb&r> 
For,  0-4-1  or  the  sum  of  1  tcnn  =  !«  or    1 
l4-3  or  the  sum  of  2  terras  =  2«  or   4 
44-5  or  the  sum  of  3  terms  =^  3a  6r   9 
9+7  or  the  sum  of  4  terms  =  4«  or  16 
16-1-9  or  the  sum  of  5  terms  =  6»  or  25,  &r. 
By  ccmtinuing  the  addition,  the  rule  wopld  be  true  for  any  number  of  terms. 

Example. 
The  first  term,  the  ratio,  and  number  of  terms  givoi,  to  find  the  sum  of  the 
series.  . 

A  ^ntleman  travelled  29  days,  the  first  day  he  went  but  1  mile,  and  increased 
rvery  day's  travel  2  milxjs ;  How  far  did  he  travel  ?      29  X29=^l  miles,  Ans. 
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ARITHMETICAL  PROGRESSION*  221 

The  niimben  which  form  the  seriea,  are  called  the  termi  of  the 
proftreMKHi. 

Noi£.  The  first  and  last  terms  of  a^  progression  are  called  the 
•stremes »  and  the  other  terms  the  means/ 

Any  three  of  the  fi?e  ibUowing  things  being  given,  the  other 
two  maj  be  easily  found. 

1.  The  firtt  term. 

2.  The  last  term* 

3.  The  number  of  terms. 

4.  The  common  differ enct. 

5.  The  sum  of  all  the  terms.  ^ 

Problem  I. 

Tkefirft  ierm^  Ike  last  femt,  and  Ae  nvmhtr  of  terms  besMg  given,  to 
find  the  common  difference. 

RlftB.^ 

Divide  the  dtference  of  the  extremes  bj  the  number  of  tenas 
less  1,  and  the  qnotient  will  be  the  commoB  difference  sought. 

^       *  ExAiai.Es. 

1st.  The  eriremes  are  3  and  39»  and  the  namber  of  terms  is  19 : 

What  is-the  common  difference  1 

"39  ^ 
«  >  Eitremes. 

.Piride  by  the  namber  of  terms  less  1 3=19-^  1=^18)36(2  Aos, 
'  36 

39—3  — 

Or, -=2. 

.  19—1 

2d.  A  man  had  10  sons,  whose  several  ages  differed  alike  ;  the 
yoong^st  was  3  years  old,  and  the  eldest  48 :  What  was  the  com- 
mon difference  of  tbeir  age's  ?  Anfi.  5. 

3d.  A  man  is  to  travel  from  Boston  to  a  certain  place  in  9  days, 
and  to  go  bat  6  miles  tbe  first  day,  increasing  every  day  by  an  equal 
excess,  so  that  the  last  day*s  joamey  may  be  37  miles  :  Required 
the  da^y  increase  ?  '  Ans.  4. 

Problem  II. 

The  first  term^  Mf  l<Mt  term^  and  the  number  of  terms  being  giveny  to 

find  the  sum  of  all  the  terms. 

'    RvLct    Moltiply  tbe  sum  of  the  extremes  by ,  the  namber  of 
terms,  and  half  the  product  will  be  the  answer. 

*  Thedifierenoeoftheiirstand  last  terms  evidently  shewB  the  increase  of 
the  first  term  by  aU  the  subsequent  additional  till  it  becomes  equal  to  the  last ; 
and  as  the  namber  of  those  additions  was  one  less  than  the  number  of  terms,  and 
the  increaa^  by  every  addition,  equal,  it  is  plain  that  the  total  increase,  divided 
by  the  number  of  additions,  must  give  the  difference  of  every  one  separately  ^ 
whegoce  the  rule  is  manifett. 

t  Suppose  another  scries  of  the  same  kind  with  thegiven  one  be  placed  under 
it  in  an  inverte  order ;  then  will  the  sum  of  any  two  corresponding;  terms  be  ihm 
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EXAKPLEA. 

I  fit  The  extrenes  of  an  arithmetical  teries  are  3  and  39^  afii 
tbe  Aomher  of  terms  10 :  Required  the  sam  of  the  series  ?    ' 


+  3 

Smn=42 
Number  of  t€rm6=  x  19 

*   378 
42 

2)798 


>  Extremes. 


39+3x19 

Or, =39^*  399  Ans. 

2 
£d.  It  is  required  to  find  bow  maoy  strokes  the  hammer *of  a 
dock  would  strike  m  a  «v4iek>  or  166  botirs,  provided  it  increased 
1  at  each  hour?  Ans.  14196. 

3d.  Suppose  a  number  of  stones' were  laid  a  yard  distant  from 
each  other  for  the  space  of  a  mile,  and  the  first  a  yard  from  a  bas- 
ket :  What  length  of  ground  wiH  that  man  trarelorer,  who  gath- 
eta  lhe«a  op  singly,  returning  with  them  one  by  one  to  the  basket  t 

Ans.  1761  miles. 

N.  h,  tn  this  question,  th^re  being  1760  yards  in  a  mile,  and  the 
man  returning  with  each  stone  to  the  basket,  bis  trarel  will  be 
doubled;  therefore  the  first  term  will  be  2,  and  the  Ust  1760x2» 
and  the  number  of  terms  1760. 

4tb.  A  man  bought  25  yards  of  linen  in  Arithmetical  Progress- 
ion 4  for  the  4th  yard  he  gave  12  cents,  and  lor  the  last  yard  75 
cents :  What  did  tbe  whole  amount  to,  and  what  did  it  average 
per  yard  ? 
76—12 

=3  the  camfl^OQ  difference  l>y  which  the  first  term  is  found 
$2—  1  [to  be  3. 

75-f3x25 

Then ^$D  T5fc.and  the  average  price  i«(39cts.  per  yard. 

2 
5th.  Requited  tbe  sum  of  the  first  1000  numbers  in  ther  natural 
order?  Ans.  500500- 

same  as  that  t^iSse  iirst  and  last ;  consequently,  any  one  of  those  sunw,  multiplied 
\>y  the  number  of  terma,  must  give  the  whole  sum  of  the  two  acric«. 
Let    1,  2,  3,  4,  5,  6,  7,  8,  be  thegivcji  series. 
And  8,  7,  6,  6,  4,  3,  2,  1,  the  same  inverted. 
Then,  9+9+9+9+9+9+9+9=9X8=72,  and 

72 
l+2+3+4+5+a+7+8=:--=56. 
2 
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Paobum  III. 

Given  1^  ixirtmes  and  the  eotmMn  djfftrenct^  to  find  iht  nmm%€r  ^ 

terms. 

RtJtE  *  Divide  the  difference  of  ihe  exCreines  by  ihe  com- 
mon difference,  and  the  quotient  iocccased  by  I  will  be  tbe  attin- 
ber  of  terms  required. 

Examples. 

1st.  The  extremes  are .3  and  39,  and  the  common  difference  2: 
What  is  the  number  of  terms  ?  -^ 

_^^  ^  Extremes. 

Common  difference =2)36 

<iaotient=l^ 
Add    1 
39—3  —  '        • 

Or,  -r +  1«19.  19  Ant. 

2     .  ^  .  . 

Sd^  A  man  going  a  journey,  travelled  the  firs-jt  day  7  mMes,  tlmp 
J^st  day  51  miles,  and  each  day  increased  his  journey  by  4  miles : 
Hoir  many  days  did  he  travel,  and  bow  far  ? 

Ans.  12  days,  and  34B  miles*  . 

Proslsh  IV. 

The  extremes  and  eommen  difference  giverky  to  find  the  sum  cf  ttU 

ihe  series* 

.Rule.  Multiply  the  sum  of  the  extremes  by  their  difference  in- 
creased by  the  common  difference,  and  the  product  divided  by 
twice  the  common  difference  will  give  the  sum.t 

Examples. 

1st.  If  the  extremes  are  3  and  39,  and  the  common  difference  2  : 
What  is  the  sum  of  the  series  ? 

^  By  the  fint  Problem,  the  differenoe  of  the  extv^aet,  dMIed  by  the  number 
of  terms- less  li  gave  the  common  difierencc ;  consequently  the  same  divided  by 
tho  common  difference,  most  give  the  number  of  terms  less  1 ;  henoe,  this  quo- 
tient, tfug:ment0d  by  1,  most  be  ihe  answer  to  the  question. 

t  By  the  3d  Problem  find  the  number  of  terms,  and  then,  with  the  number  of 
terms  and  the  extremes,  find,  by  Prob.  2,  the  sum  of  the  series.    This  is  the  rule, 

3^ 3 

which  is  contracted  in  the  text    Thus  in  the  1st  JE^Eamplei  by  Problem  3,  — ^ 

>f  IsthB  number  of  terms,  md  by  Piobv  2, 394.3  x  j^3H'  l=twice  Ae  sum  of 

*u         •         n  *  39—1  ,  .  .      ,     39—3+2     ^_.       39-f3X;^V— ^H-i^ 
th«  series.    But  — — |- 1  is  also ■   ■''■"■*  Therefore, jyr^ 

th<*  smw  of  the  ?ftri«,  and  {« the  rul«». 
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224  ARITHMETICAL  PROGRBSSlOlf . 

39+3a?42  satn  of  the  extremes. 
.    39^>-33r3d=:differeiice  of  Mtrem«8.  ^ 

36+2=s38sdiffcreiice  of  extreoes  iocreated  by  the  coyimofi 
differettce. 

42 
X    38 

336 
126 

Twice  the  commoa  differeiicett4)]^96 

390 


39+3x39—3+2 

Or, ag399> 

2X2 
2d.  A  owes  B  a  certain  som,  to  be  discharged  ia  a  jear,bj  pay- 
iog  6d.  the  first  week,  18d.  the  second,  and  thus  to  increase  every 
weekly  payment  by  a  shilting,  till  the  last  payment  be  21. 1  Is.  M. : 
What  is  the  debt  ?  Ans.  iSV  Ite. 

Paobleu  V. 

The  extremu  (md  sum  of  the  serie$  given^  to  find  the  number  (f  tertm. 

Rule. 
Twice  the  sum  of  the  series,  divided  hf  the  aum  of  the  extreoD^, 
will  giFe  the  number  of  terms.* 

EZAMPLBS. 

1st.  Let  the  extremes  be  3  and  39,  and  the  sum  of  the  series 
399  ;     WiMt  is  the  number  of  terms  ? 

Sum  of  the  8eries=399 
X     2 

Suih  of  the  eztremes=?39+3=s42)798(19  Aos. 

42 

378 
399X2  378 

Or, =19. 

39+8 

2d.  A  owes  B  671.  12s.  to  be  paid  weekly  in  Arithmetical  Pro- 
gression, the  first  payment  to  be  6d.  and  the  last. to  be  61a.  6d. : 
How  many  payments  will  there  be,  and  how  long  will  he  be  in  dis- 
charging the  debt  ? 

Aos.  52  payments^  and  as  many  weeks. 

*  ThU  Problem  is  the  reverse  of  Prob.  11.  and  ^  reason  of  the  rule  ia  obri- 
ooi  from  the  demonstratiou  of  the  Rule,  Prob.  It. 

2 
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Problcm  VK 

The  extremes  and  the  sum  of  the  series  given,  to  find  ike  commtm 

difference. 

Rule. 
Divide  the  product  of  the  sum  and  difference  of  the  extremes, 
by  the  difference  of  twice  the  sam  of  the  series,  and  the  sum  of 
the  extremes,  and  the  quotient  will  be  the  common  difference.* 

Examples. 
1st.  Let  the  extremes,  be  3  and  39»  and  the  sum  399 :    What  is 
the  common  difference  ?  .  . 

Sum  of  the  extremes  s  39  +  3  =2    42 
Diff.  of  the  extremes  »^  39—3  =  X  36 

^  262 

126 


399X2—42=766)161^(2  Aw^ 
1612 


394- 3x  39—3 

Or,  ■         .     n^g»2. 

399Xii— 39+3 
2d.  A  owes  B£61  12s.  to  be  discharged  in  a  year,  by  weekly 
jpayments ;  the  first  payment  to  be  6d.  aod  the  last,  £2  lis  6d. ; 
What  is  the  common  difference  of  the  payments,  and  what  will  each 
payment  be  ?  .     * 

61-5+  5  X  61*6 — -5 

—  =ift.  and  6d.+l8.=ls»6d.=*24  payment, 

1362X2— 61-6+  6 
la.  6d.+l8'=2s.  6d.=33d  paymei^t, &c. 

Problem  VI  I. 

The  first  term^  the  common  difference,  and  the  number  of  terms  gtven^ 
to  find  the  last  term. 

Rvlb. 
The  number  of  terms  less  1,  multiplied  by  the  common  differ- 
ence, and  the  first  term  added  to  the  product,  will  give  the  last 
term.t 

EjCAMPLES. 

Ist.  If  the  first  term  be  3,  the  common  difference  2,  ^nd  the 
number  of  terms  19  :  What  is  the  last  term  ? 

*  This  rule  is  only  a  oontraction  of*  the  following  process.  By  Prob.  V.  find 
the  rnunber  of  terms,  and,  then,'  from  the  extremes  and  number  of  terms,  find  by 
Prob.  I.  the  common  difiereuce. 

t  By  Prob.  I.  the  difference  of  the  last  and  first  terms  divided  by  the  number 
of  terms  less  1,  givos  U^e  common  difierenca,  whence  the  coounon  dilSerqpc* 
multiplied  by  the  number  of  terms  le^  1,  and  the  product  inortsiA^d  by  thefint 
term,  most  give  the  last  term. 

Ke 
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Number  ofternu  s=  19 
— .  1 


Number  of  terms  less  1  ss  is 
Common  difference  =  X  2 


S6 
First  tenn  —  +  3 


59  the  Ans. 


Or,  19— ix^-f3=:39. 

2d.  A  owes  B  a  oertiin  sum  to  be  (Uid  in  Arithmeticftl  Progrrev- 
don ;  Ibe  first  pijrment  is  6d.  the  number  of  pftjment<i  52,  and  the 
common  difference  of  the  payments  is  12d. :  What  is  the  last  pay- 
Bent!  Ans.  ^%  lis.  6d. 

pRoatEJi  VIH. 

TXe  first  itrm^  common  difference^  and  number  oftermi  gi^cn^  to  find 
tiu  mm  of  the  series, 

ReLB. 

To  the  first  term  add  the  product  of  the  number  oF  terms  lest  t 
by  hatr  the  common  difference,  and  their  sum,  multiplied  by  the 
number  of  terms,  wiU  gi?e  tbe  sum  of  the  progression.* 

1st.  If  the  first  term  be  3,  the  common  difference  2,  and  number 
of  terms  19  :  What  is  the  sum  of  the  series  ? 

First  term  =  3 
Add  the  product  of  the  number  of  terms  }  =:i9«^ivi=si8 
less  1  by  i  common  difference         5  ^ 

Their  sum  21 
Multiply  by  the  number  of  terms  =>=  19 

189 
21 


Or,  19x3+19—1x1=399  Ans.  =  399 

2d.  Sixteen  persons  ga?e  charity  to  a  poor  mac  ;  the  first  gave 
7c.  and  the, second  12c.  and  so  on  in  arithmetical  progression  ;  I 
demand  what  sum  the  last  person  gave,  and  how  much  the  poor 
matt  received  in  all  ? 

Ans.  82c.  the  last  gave,  and ^7  12c.  the  whole  sum. 

•  Find  by  Prob.  VTI.  the  lait  term,  and  then  by  Prob.  11.  the  suat  of  the  pf*- 
Session.    T\f0  nile  is  merely  a  contraction  of  this  proce?^. 
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PROBX.EM   IX. 

Given  Ae  Jir%t  term,  number  of  ierm^^  and  the  $um  of  the  wrtes,  to 
find  the  last  term. 

KULE. 

Divide  twice  the  sum  by  the  number  of  terms  ;  from  the  quo- 
tient take  the  first  term»  aod  the  remainder  will  be  the  last.* 

Examples. 
Ist.  If  the  first  term  be  3,  the  number  of  terms  19,  and  the  sum 
?99  ;  What  is  the  last  term  ? 

Sum  of  the  terms  s=i  399 
Multiply  by      2 

Qiride  by  the  number  of  terms  =  19)798 

^  Quotient  =  4!2  ' 

Subtract  the  grst  term  =   3 


Or,  £2£><i  —  3=^39. 
19 


Anawer  ^  39 


2d.  A  merchant  being  indebted  to  12  creditors  |2460,  ordered 
his  clerk  to  pay  the  Qrst  }40,  and  the  rest  increasing  in  arithmeti- 
cal progression:  I  demand  the  difference  of  the  payments,  and 
the  last  payment  ? 

Ans.  fSO^dlff:  and  ^37a  tast  payment 
Problem  \, 
Given  the  last  term,  the  number  of  tenns,  aiCd  the  sum  of  the  terms, 
to  find  the  first  term. 
Rule. 
Divide  twice  the  sum  by  the  n.umber  of  terms ;  from  the  quo* 
lient  subtract  the  last  term*  a^d  the  remainder  will  be  the  first.! 

ExAMPLEa. 

1.  If  the  last  term  be  39,  the  number  of  terms  l9|^ajDd  the  sum 
q(  the  series  399  ;  what  is  the  first  term  ? 

Sum  of  the  series  =  399^ 
Multiply  by      2 

Divide  by  the  number  of  terms  =?=  19)798 

Quotient  ==  42 
From  the  quotient  take  the  last  term  =  39 

Q    ^399X2  _3^_3  Remainder  =    3  Ans. 

•  By  Prob.  II.  the  product  of  th^fum  of  the  series  and  the  number  of  terms, 
divided  by  %  gives  the  sum  of  the  series ;  whence  twice  the  som  of  the  series 
divided  by  the  number  of  terms,  and  the  qu^tien^  diminished  by  the  first  term, 
will  give  the  last  term. 

t  By  Prob.  II.  half  the  product  of  the  sum  of  the  extremes  and  the  number 
#r  terras,  ^ves  the  sum  of  the  terms ;  whence,  twice  the  sum  of  the  terms  di- 
vided by  the  number  of  terms,  and  the  quotient  diminished  by  Uw  last  term, 
must  g^ve  Vie  first  term. 
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m  ARITHMETICAL  PROGRESSION. 

2.  A  man  had  10  sons,  whose  several  ages  differed  %like  ;  the 
eldest  was  48  years  old,  and  the  sum  of  ah  their  ages  was  255  : 
What  was  the  age  of  ibe  youngest?  Ans.  3  years. 

Problem  Xf. 

The  common  difierence,  number  of  terms^  and  the  latt  term  gtven^  to 
find  ike  first  term, 

^  Rule. 

From  the  last  term  subtract  the  prodact  of  the  terms  less  1  by 
the  common  difference,  and  the  remainder  will  be  the  first  term.* 

Examples. 

1.  If  the  common  difference  be  2,  the  number  of  terms'  19,  and 
the  last  term  30  ;  what  is  the  fir»t  ?  Last  term  =  39 

Snbtract  the  number  of-terms  less  1  }  ^j^ j  ^  2  =  36 

multiplied  by  the  common  difference    )  — 

'  Remains  3  Anf . 

Or,  39— 19— 1  X  2  =  3. 

2.  A  man  travelled  6  days,  each  day  going  4  miles  farther  than 
on  the  preceding  day,  till  the  last  day's  journey  was  40  miles  ;  how 
far  did  be  ride  the  fir^t  day  ?  Ans.  20  miles. 

Problem  XII. 

The  common  difference.  Hit  number  of  termt^  and  last  term  given ,  to 
find  the  sum  of  the  series. 

Rule. 
From  the  last  term  take  Ibe  number  of  terms  minus  1,  multipli- 
ed  by  half  the  common  difference,  and  the  remainder,  multiplied 
by  the  number  of  terms,  will  give  the  sum.t 

Examples. 
1.  If  the  common  difference  be  2,  number  of  terms  19,  and  the 
last  term  39  ;  what  is  the  «nm  of  the  series  ?     Last  term=39 

S()btract  the  number  of  temw  less  1  t  _.jy j  ^  1  =  13 

multiplied  by  i  the  common  difference  J  — 

Remainder  =  21 
Multiply  by  the  number  of  terms  =  19 

189 
21 

Answer,  399 


Or,  19x39—19—1  X  1=399 

*  By  Prob.  I.  the  difference  of  th^  extreme?  diridcd  by  the  tramber  of  terms 
less  1,  gives  the  common  difference,  whence  the  last  term  diminished  by  the 
product  of  the  common  difference  and  the  nnmber  of  terms  less  1,  must  give 

t  By  Prob.  XI.  find  the  first  term,  and  then  by  Prob.  VIII.  find  the  subH  of  the 
progression.  The  rule  is  enly  a  contraction  of  this  process,  as  may  be  seen  m 
working  an  example,  and  keeping  the  several  tenas  separate  in  the  operaUeo. 
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ARITHMETICAL  PROGRESSION.  229 

2.  A  mao  performed  a  joumey  in  6  days,  and,  each  day,  (ravell- 
ed 4  miles  farther  than  on  the  preceding  day,  till  his  last  day's 
travel  was  40  miles ;  how  far  did  he  travel  in  the  whole  ? 

Ads.  180  miles. 
Problem  XIII. 
7%€  sum  of  the  terms^  the  number  of  terms^  and  the  common  d^tr- 
ence  given  ^  to  find  the  first  term. 
Rule. 
Divftfe  the  sum  by  the  nnrober  of  terms  ;  from  the  qootient  take 
lialf  the  product  of  the  number  of  terms,  mions  anity,  by  the  com- 
mon difference,  and  the  xemaioder  will  be  the  irst  term.* 

Examples. 
.    1.  If  the  som  of  the  series  be  399,  the  number  of  terms  19,  and 
the  common  difference  2  ;  what  is  the  first  term  ? 

Number  of  terms  =&  19)399==suou 

Quotient  =  21 
Subtract  |  the  product  of  the  nnmber  of}  -sTTTHTw©  =-  iq 
terms,  less  1,  by  the  common  difference  )  ^ 

^     Ans.  3 

399  2X19—1 

^'''T9"'-  2 =^- 

2.  A  man  travelled  180  miles  in  6  days  ;  he  increased  his  jour- 
ney, each  day  by  4  miles  :  how  far  did  he  travel  the  first  day  ? 

Ans.  1^0  mites. 
Problem  XIV. 
V^e  sum  of  the  termsy  number  of  terms,  and  the  common  difference 
given^  to  find  the  last  term. 
Rule. 
Divide  the  sum  of  the  series  by  the  number  of  ternns  ;  to  the 
quotient  add  half  the  product  of  the  nnmber  of  terms  minus  unity 
by  the  common  difference,  and  the  sum  will  be  the  last  term.j 

Examples. 
1.  If  the  sum  of  the  series  be  399,  the  number  of  terms  19«  and 
the  common  difference  2  ;  what  is  the  last  term  ? 

Divide  by  the  number  of  terms  =  19)399  sum. 
Quotient  =  21 
Add  i  the   product  of  (he  number  of/  _.19— .1x2^ 
terms,  Jess  1,  by  ih«»  common  difference  J  ^       —  IC 

399     2X15^—1  Ans.  =39 

*  By  Prob.  Vin#  the  product  of  the  number  of  terms  less  1,  ftnd  of  half  (he 
common  difference,  added  to  the  first  term,  and  the  sum  multifjlied  by  the  nnm- 
ber of  term?,  givef  the  sum  of  the  prog^ression,  whence  divide  the  sum  of  the  se- 
ries by  the  number  of  terms;  and  dinunish  the  quotient  by  the  product  of  th^ 
number  of  terms  less  1  and  half  the  common  difference,  or  by  half  the  product 
.  of  the  number  of  terms  less  1  and  the  common  difference,  and  you  have  the 
first  term. 

t  This  rule  is  obtained  from  the  rule  of  Prob.  XII.  in  a  similar  manner  at 
ihe'preeeeding  rule  from  Prob.  VIII. 
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S,  A  person  bought  a  farm  for  ^510  to  be  paid  Biontbly  in 
arithoietiGal  pro^ressioa,  and  to  be  completed  io  a  jear/each  paj* 
ment  to  exceed  that  preceding  by  £5 :  What  were  the  fir$t  and 
la»l  payments  ? 

Ans.  £15  the  first  payment,  and  £70  the  last  payment. 

The  following  Table  contaim  a  summary  of  the  vkoli  doctrine  of 
Arithmetical  Progression* 

JVbftfi  Tl>e  table  contains  several  cases,  whose  rules  are  not 
given  in  the  text,  because  they  are  not  very  easily  demonstrated 
withoot  the  aid  of  Algebra.  Each  of  these  cases  however  is  illus- 
trated by  examples,  which  follow  the  table,  so  that  the  expresMon 
Ibr  the  process  in  the  t^ble,  may  be  more  intelligible  to  the  learner. 

It  should  be  observed  that  where  two  letters  or  a  figure  with  a 
letter  or  letters,  occur  in  the  rules  in  the  table,  without  a  sign  be- 
tween them,  the  product  of  the  quantities  is  intended.  Thus,  dix 
means  dX5,  and  Qds  signifies  SXdXs, 


CASE8  OF  ARITHMETICAL  PROGRESSION. 


Case  I   Given    |  K#:.quir-u 


a,  /,  «. 


5  " 


^olutiori- 


4. 


fl,  (/,  5, 


/ — a 


n— 1 


Prob.  I. 


a+lXn 


Prob.  II. 


+1  Prob,  IIL 

d 


2rf 


Prob.  IV 


Sts 


=,  Prob.  VL 


a, 
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S^l 


Cae 

Uiven  1  Keqnired  (             ,           Snli.uon                     j 

5. 

a.  ^t  n,  <  - 

I 

n— iXrf+a  Prob.  Vll. 

» 

«x«+«    1x1  *'-*'•  ^"'^ 

a 

'  6. 

a,  »,#,  ^- 

d 

2xs-an                ^  •    ; 
n—lxn 

i 

.25 

a    Prob.  IX.      - 

n 

7. 

/,d,.,)- 

a 

2 

n 

2(/ 

8. 

• 

a 

2* 

/    Prob.  X.              i 

ft 

d 

2xn/— » 

•9* 

/, «,  ^'^s- 

a 

l-n^lXd       *'«'»'.  XI. 

9 

■' 

nX/~«     1X(/     Prob.  XII.  J 

2- 

10. 

rf,  n,*,  ?- 

a 

:r Prob.  XHI. 

ft           2 

I 

1                          Prfth.  XIV. 

n             2 

Here 

^a  ss,  iirsi  lerm,  or  least  leroi. 
il  =  la«t  term, 
(n  =  number  of  terms, 
f  rf  =  common  difierence. 
s  =  Bom  of  all  the  terms. 
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ExAMPLBS  IN  Arithmetical  Progressiok. 

1.  GivftD  the  first  term  3,  the  common  difference  2,  and  the 
f  iHn  of  the  series  399,  to  find  the  number  of  .terms  and  the  last 
term. 

By  the  4th  Cafle  in  the  table  we  liave, 


2x2 


An^l,  V3x2^2r +399x2x8-2  ^^^^  ^^^^^^^ 

2  ••  * 

2.  Gi?en  the  first  term  3,  the  number  of  tends  19,  and  the  son 
nf  the  terms  399,  to  find  the  common  difference. 

£y  the  first  rule  of  Case  6th,  we  have, 

2X399—3X19       "    ^  '       ^.^  ' 

— ■■         =2,  the  common  difference. 

19—1x19 

3.  Given  the  common  difference  2,  the  last  term  39,  and  the 
mrni  of  the  series  399,  to  find  the  firat  term  'and  the  numt^er  of 
terms.  .    i         ^ 

By  Case  7,  we  have. 


a+^39x'^+2r-399x2x8^,  the  common  differenct^ 


And,  39X2+-2±V^39X2+2|' ->399x2x3^,^    Ihenlimber  of 
2X2 
terms.  '  '       ^ 

4.  A  merchant  owed  to  several  persons  {1080;  to  the  greate!(t 
creditor  he  paid  {142,  to  the  greatest  but  one  {132,  and  so  on,  m 
Arithmetical  Progression;  What  was  the  numtter.pf  creditors, and 
what  did  the  least  creditor  receive  ? 

Ans.  The  number  of  creditors  was  15,  and  the  least  creditor 
received  {2. 

5.  Given  the  last  term  39,  the  number  of  terms'  10,  and  the  sold 
of  the  series  399;  to  find  the  common  difference. 

'  By  the  2d  rule  in  Case  8,  we  have, 

2X19X39—399 

— ■■■  ■      ^=2,  the  common  difference. 

19—1X19 
'€.  Sixteen  persons  gave  in. charity  to  a  poor  man  insuph  a  nian- 
nei:  as  to  form  an  arithmetical  series ;  the  last  gav^  65  cents,  and 
I  he  whole  sum  was  $5  60c. ;  What  did  each  give  less  than  the  oth- 
cfj  from  the  last  down  to  ihe  first. 

Ans.  4  cents. 
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GEOMETRICAL  PROPORTION. 

Theorem  L 

IF  four  quaotities,  2.  6  4   12,  be  in  Geometrical  Proportion,  the 
prodact  of  the  two  meann,  6X4  will  be  equal  to  that  of  the  two  ex- 
tremes, 2X12,  whether  they  are  continued,  or  discontinued,*  aiut, 
,  if  three  quantities,  2.  4.  8,  the  square  of  the  mean  is  equal  to  the 
product  of  the  two  extremes. 

TheorebtS. 

If  four  quantities,  2.  6.  4.  12,  are  such,  that  the  product  of  imo 
of  them,  2X12  i?  equal  to  the  product  of  the  other  two,  6x4,  then 
are  those  quantities  proportional.! 

•  It  wai  stated  uti  let  Proportiori  ia  GenerioL,  that  the  geometrUal  ratio  of  two 
quantities  is  expcessed  by  the  quotimf^  arising  from  dividing  the  antecedent  by 
the  consequent ;  thus,  the  geometrical  ratio  ofG  to  2  is  d,^:^^^  and  of  2  to  6,  ia 
i  or  j«  and  of  3  to  8  is  $  :  and  that  in  a  proportion  there  must  be  two,  or  more, 
couplets  which  have  equal  ratios.  Hence,  font  numbers  will  be  geometrical  pro- 
pmiUmals^  when  the  ratios,  obtained  in  this  manner,  are  equal.  Thus  2, 4, 8, 16, 
are  geometrically  proportional,  because  }:=  JL=  each  to  ^ ;  and  thus  also,  9, 
3,  12,  4,  because  f  =  V=reaCh  to  3.  From  these  principles,  it  is  easy  to 
prove  in  a. given  example,  the  theorems  in  Geometricid  Proportion.  The  ioc- 
tors  should  be  kept  separate  by  the  sign  of  multiplication. 

Let  2,4,3, 6, be  the  geometrical  proportionals ;  then  }=|.  Multiply  both  frac- 
tion0  by  the  product  of  the  second  and  fourth  terms,  and  the  fractions  will  obvi- 
ously still  be  equal,  and  we  have — =: — .     Then  cancel  the  equal 

4  6 

terms  in  the  fractions,  and  2  x 6=3 X  4,  that  is^ the  product  of  the  extremes,  2 XC, 
tb  equal  to  the  product  of  the  means,  4X3.  The  same  may  bo  shown  in  way 
other  case,  and,- hence  the  general  rule  be  inferred. 

Again ;  Three  numbers  are  geometrical  proportionals,  when  the  ratio  of  the 
first  and  second  terms  is  equal  to  the  ratio  of  the  second  and  third.  Thus, 
2, 4, 8i  are  three  geoikietrical  proportionals,  for  2=|.=:each  to  ^.    Proceed  as 

before,  and  we  have — — — ^  and  2X8=4X4, x>r  4*,  that  if,tho 

product  of  the  extremes,  2X8,  is  equal  to  the  square  of  the  mean,  4X4  or  4^. 

tLet  the  four  quantities  be  2, 6, 4,  and  15,  so  that  2x12=6x4.  Dividi^ 
these  equal  products  by  the  quantity  6  X 12,  and  the  quoti^ts  virill  obviousW 

2X12     6X4 
be  equal,  or  ^^.,=^^,^ .    Cancel  the  equal  terms  In  these  two  fractions,  and 

t>Xi!%     t)Xl^ 

we  haye  J=:  ^-^  ;  whenee  2  :  6  t :  4  :  12,  by  the  definition  of  geometrical  pro- 
portionals. 

In  the  same  way  it  may  be  shown,  that  if  2x8=b4X4  or  4^,tlien2 : 4 : :  4 : 8, 
tnd  2, 4,  and  8,  are  three  geometrical  projiorttaoaN. 

F  f 
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2  : 

6  ::     4  : 

12 

6  : 

2  ::   12  : 

4 

2  : 

4  ::     6  : 

12 

2  : 

8  ::     4  : 

16 

2  : 

4  ::     4  : 

8 

8  : 

4  ::   16  : 

8 

X6 

:6X3::4: 

12 

234  GEOMETRICAL  PROPORTION. 

Theorem  3. 
If  four  quantities,  2.  6.  4.  12,  are  |>roportiona1,  tbe  prodact  of 
the  means,  di?ided  b^  either  extreme,  will  give  the  oth^r  extreme.^ 

Thkorem  4. 

The  products  of  the  correspoodiog  terms  of  two  Geometrical 
ProportioDS  are  also  proportional. 

That  is,  if  2  :  6  *  :  4  :  12,  and  2  :  4  ::  5  :  10,  then  will  2X2  : 
6X4  ::  4X5;  12xl0.t 

THEOaBM  5^ 

If  foor  quantities,  2,  6,  4,  12,  ate  directly  proportiooat, 
fl.  Directly,  " 

2.  Inversely, 

3.  Alternately, 

4.  C  ompouDdedly, 
Then,-{  5.  Dividedly, 

6.  Mixtly. 

7.  By  MultipII%atioD,  % 
2      6 

8.  By  Division,  -  :  -    ?;    4  ;  12 
■  5      5 

Because  the  product  of  the  means;  in  each  Ca^e,  is  equal  to  that 
of  the  extreroea,  and  therefore  the  quantities  vre  proportional  by 
Theorem  1.      . 

•  Theorem  6. 

If  thre^  numbers,  2f,  4,  8,  be  in  continued  proportion,  the.sqnare 
of  ^be  first  will,  be  to  that  of  the  second,  as  the  first  number  to  the 
third  ;  that  is,  2X2  t  4X4  ::  2  :  84 

•  Let  the  four  proportionals  be  2,  4, 5,  and  10 ;  flien  2  X  10=4X5,  by  Theo- 

rem  1.    Divide  botli  expressions  by  2,  ana  — r--=— ^— ;  c<r  10= — •— ;,or,  <fi» 

2  2  52 

2x10     4X5  4X5 

Vli^aa  before,  by' H),  and  —-!-=:—-,  or  2=—-,  that  is,  tbc  product  of  the 

mesM  dividcsd  by  one  extreme,  gives  the  other  eirtreme.  Hence,  if  the  two 
means  and  one  extreme  be  given,  the  other  extreme,  or  geometrical  proportion^ 
el  m^y  be  fotmd;* 

^  t  Let  there  be  glyen^  2  :  6  ::  4  :  12,  whence  |s?y^  by  Theorem  1 :  and  alas, 
3  :  5  ::  6  :  10,  whence  |=i'y.    Multiply  the  corresponding  parts  of  these  equal 

fnwStfcns  together,  and  we  have  - —  and  -^— * — '-  and  these  products  aire  obvi- 

2X1      6X4     ^^-^  l^^XJ^ 

9U£ly  equal,  or  -—  7=775 — tt'  Hence  by  the  definition  of  geometrical  propor- 
tionals, 2X3  :  6X3  ::  6x4  :  lOX  12,  and  is  the  theorem. 
*  .Hence,  if  four  quantities  ate  proportional,  their  squ«re^cobe^l^  witt  likewi^ 
be'proportional.  Thus,  let  the  terms  be  2  :  6 ::  4  ;  12,  then  2X2:6X6-.:  4x4 
:  12X12,  or  2*  :  ^  ::  4*  :  12^,  and  hence  also,  2*  1 6*  ;;  4^  :  12^  and  2*  j 
d«  '::  4*::  12*.  . 

%  For  since  2  :  4  ::  4  :  *C,  thence  will  2X8=4X4,  by  Theorem  1 ;  antf 
6iopefor3  ^  X  2  X  C=2  X  4  X  4,  by  equal  muUiplication  ;  consequently,  2^2:4x4 
::  2  :  8,  by  Theorem  2. 

In  like  manner  it  may  be  ])mTed  that,  of  four  quantities  contimially  propor- 
tional the  c%tiK  of  the  firot  ia  to  thai  of  tlie  second,  at  the  first  qiian^y  to  th« 
fourth. 
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Theorem  7. 
To  any  contioued Geometrical  Proportion,  ^,3, 9,  ^7,81,  !|^c.  the 
prodact  ofthe  two  extcemea,  and  tkcU  of  every  other  two  term^ 
eqaalljr  distant  from  tbem  are  eqaal.* 

Theorem  8. 
The  sum  of  any  number  of  quantities,  in  contioned  Geometrical 
Proportion,  is  equal  to  the  difference  ofthe  product  ofthe  second, 
and  last  terms,  and  the  square  of  the  grsl,  divided  by  the  differ- 
ence ofthe  first  and  second  terms.! 


GEOMETRICAL  PROGRESSION. 

A  GEOMETRICAL  Progression  is,  when  a  rank  or  serte$  of 
t)Qmt>er8  increases,  or  decreases,  by  the  continual  multiplication^ 
0^  division,  of  some  equal  number^  which  is  called  the  ratio, 

*  For,  the  ratio  of  the  .&rst  term  to  the  second  being  the  same  aa  that  of 
the  last  but  one  tp  the  last, these  four  terms  are  in  proportion;  and  there- 
fore  by  Theorem  1,  the  product  ofthe  extremes  is  equal  to  tfiat  of  their  twp  ad- 
jacent terms ;  axul  after  the  same  manner,  it  wiU  appear  that  the  product  of  the 
thitd  and  last  but  two  is  equal  to  that  of  their  two  adjacent  terms,  the  sec- 
ond and  last  but  on^  and  so  of  the  rest;  whence  the  truth  of  the  proposi- 
ttoh  id  ttadifest. 

i  Take  any  eenes  of  coi)tinqed  geometrical  pro^rtipnals,  as  ^,  6,  18,  54^ 
16^  486,  and  ite  sum  is,  2-f  6+ 18+ 54+1^2-1- 486,=£=728,  by  addiUon.  MuW- 
ply  the  whole,  by  that  number  by  which  a^y  term  df  the  scries  is  muttij^yfed  or 
divided  to  form  the  succeeding  t^rm,  which  is  in  this  example,  3,  aod  you  ^ave^ 
--  6+184-54+ 162+486-f  1458=21 84,  Subtj-act  Uie  first  series, 
2+6+18+54+162+486  -  •«  -  =728.  As  all  the  terms  in  the  up- 
per $eri^  are  cancelled  by  those  in  the  lover,  except  the  last  in  the  former 
and  the  first  in  the  latter,  those  two  terms  bec6m^ — 2+ 1458,  or,  1458t-2= 
21 84 — 728.  Now,  the  upper  series  exceeds  the  lower  three  times,  grnd,  of  couwe, 
from  /Artec  the  series  there  ha^  boen  taken  once  the  series,  and  the  remain- 
der must  be  ttcice^  or  3-h[  times,  the  series  and  equal  to  twice  or  Sr^Ltime?. 

1458 — 2  .  -  4 

the  flum  of  the  series,  that  ij,  — ^ — -r-  =  728,  the   sum  of  the  series.     Aa 

-|458-m2  3X486—2 

^■-  is  also  — TZT^''  "^"^P^y  ^^  P^*^  ^^  ^^  fractiwi  by  2^  wl»d^ 

_m      *   1.     1*  w  1^         A         1.  *    2X3X486—2X2        6x486—4        .  .  . 
wiH  not  alter  its  Yalcie,  and  you  hate ' or  ,  ^ich 

must  also  be  equal  to  the  sum  ^  the  series,  ^d  is  the  rule.    For,  6  is.  the 
second  tem^  of  the  given  series ;  4ri6,'the  grefitest  term ;  4,  the  square  of  the" 

second  term ;  f^wi  the  divisor,  6-^2,  is  the  difiere^pe  of  the  first  and  sccon(f 

terms. 

3X486-^-2 
Ib  (his  dououstratiai)  it  is  shown  that  — r ^— =the8(tj)a  ^f  the  series ;  that 

is,  that  the  gr^at^t  term  multiplied  by  the  number  by  which  the  series  in- 
creases, and  the  product  diminished  by  the  least  term,  and  this  divided  by  a 
number  one  less  than  that  by  which  the  series  increagc8,tba  quotient  is  the 
ffum  of  the  series.  Let  the  series  be  1,  4,  16,  64,  256,  1034,  whose  mi^Hi^ 
4X1024-^1  -      -         . 

plicr  i^  4f    Then  — -— -=1365,  the  sum  of  the  ser^.    " 

4 — X  .     ..    •  . 
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'236  GEOMETRICAL  PROGRESSION. 

PaOBtEM  I. 

Criven  one  of  tht  exiremes^  the  raiio^  and  ike  number  of  the  terms  of 
a  geometrical  series^  to  find  the  other  txtretae^ 

Rui.E. 
Multiply  or  divide,  (as  the  caae  may  require)  the  gireo  extreme 
by  tjuch  power  of  the  ratio,  whose  exponent*  is  equal  to  the  num- 
ber of  terms  less  1 ,  and  the  product  or  quotient,  wilt  be  the  other 
extreme.! 

*  As  the  last  term  or  any  term  near  the  last.,  is  very  iediotis  to  be  fomid,  by 
continual  multiplication,  it  will  often  be  necessary  in  order  to  ascertain  them,  to 
have  a  series  of  numbers  in  Anthmetical  Proportion,  called  indieet^  or  e^pontntt^ 
be^ning^  with  a  cypher,  or  a  unit  whose  common  difference  is  one. 

When  the  Jirst  term  of  the  series  and  the  ratio  are  equaU  the  indices  must 
l>egin  with  a  unit,  and,  in  this  case,  the  product  of  any  two  terms  is  equal  to 
that  term  sig^nified  by  the  sum  of  their  indices.  This  'is  obvious  on  inspection  of 
this  example. 

Thufi.    51*2.3.    4.    5.    6, &c.  indices,  or  arithmetical  series. 

inus,    ^2   ^   g    jg   32   64,  &c.  geometrical  series  (leading  terms.) 
'  Now,  64-6=12=the  index  of  the  twelfth  term,  and 
64  X64=?:4Q96=the  twelfth  term. 

But,  when  the  Jirst  term  of  the  series  and  the  ratio  are  different^  the  indicts 
must  bc^n  with  a  cypher,  and  the  sum  of  the  indices^  made  choice  of,  must  be 
OTie  less  thjin  the  number  of  terrfiSy  g^ven  in  the  question ;  because  1  in  the  indices 
stands  over  the  second  term^  and  2  in  the  indices^  over  the  third  term,  ire.  Avd, 
in  this  case,  the  product  of  anv  two  terms  divided  bythe^r^/,  is  equals  to  that 
term  beyond  the  first,  8ig;nifiea[  by  the  sum  of  their  indi^es^  as  is  obvious  from 
this  example. 

Tn,n«    50.1,2.    3,    4.      5,      6,  &c.  indices. 

^""*^    I  1.  3.  9,  27,  81.  243.  729,  &c.  geometrical  series. 

Here,  6  +  5  =         1 1  the  index  of  the  12th  term. 

729X243=177147  the  12th  term,  because  the  first  term  of  the  series 
and  the  ratio  are  different,  by  which  means  a  cypher  stands  over  the  first  term. 

Thus,  by  the  help  of  these  indices,  and  a  few  of  the  first  terms  in  *ny  geomet* 
Ifical  series,  any  term,  whose  distance  from  the  first  term  is  assig;ned,  t^ugh  it 
were  ever  so  remote,  may  be  obtained  without  producing  all  tlie  terms^ 
• 
,+  The  rule  is  evident  from  the  manner  in  which  a  geometrical  progression  i$ 
formed.  Let  2,  4,  C,  16, 32,  &c. be  the  series,  whose  ratio  is  2.  The  second  lemi 
js  formed 4)y  multiplying  the  fij^  term  by  the  ratio ;  the  third  term,  by  multiply- 
ing the  second  by  the  ratio,  and  so  on.  The  series  may  therefore  be  written  thus, 
%  2>C2,  2X2X2,  2X2X2X2,  2X2X2X2X2,  &c.  or  thus  2,  2x2»,  2X^3, 
2X23,2X24,  and  so  on.  Any  term  after  the  first  is  evidently  tliat  power  of  the 
ratio  whose  index  is  one  less  than  the  number  of  the  term  mttltipHed  by  the  first 
term.  Thus,  the  3d  terra  is  2x2*  j  the  4th  term  is  2x23,  and  the  8th  term 
would  be  2X27^  and  so  on.  In  an  ascending  series iberefore^  multiply  the  fir»t 
term  by  that  power  of  the  ratio  whose  index  is  one  less  than  the  number  of  the 
term  sought,  and  the  product  is  the  term  sougiit. 

In  a  descending  series,  as  243, 81,27, 9, 3, 1,  whose  ratio  is  3,  and  which  is  also 

1X3»,1X3MX33,  1x32, 1X3M, the  last  term,  l,=-4^.  Hencetherulc 

3^ 
h  evident,  wlm to ver  be  the  fir?t  term  or  the  ratio. 

Kole  1.  If  the  ratio  of  an}'  geometrical  series  bo  2,  the  diJCcrenee  of  tjie  greet- 
ett  an'l  hast  terms^  is  erpial  to  the  sum  of  oil  the  terms  except  the  greatest  j  if  tht? 
ratio  be  3,  the  differerice  is  double  the  sum  of  nil  the  icrras  except  tlic  greatest; 
if  the  ratio  be  4,  the  differcTu^.  is  triple  the  piira,  A:c.  Let  the  s^erics  be  1, 2,  4,  fi. 
1C,32,  whose  ratio  is  2,  and  "whose  sum  is  63,  and  the  sum  of  who«e  first  five 
terms  is  31.     Now  33'^1,  the  difereuce  of  tlie  extremes,  is  equal  to  the  sum  of 
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Examples. 

1.  If  the  first  term  be  4,  the  ratio  4,  and  the  namber  of  terms  0: 
What  is  the  last  term  ? 

1.     2.     3.     4+     4=     8 

4.  16.  j64.  266.x2fi6=65636=power  of  the  ratio,  whose  exponent 

is  less  b^  1,  than  the  number  of  terms. 

65536=8th  power  of  the  ratio 
Multiply  bj  4=first  term. 

262144=1ast  term. 
Or,  4X4 • =2621 44=:the  Answer. 

2.  If  the  last  term  be  262144,  the  ratio  4,  and  the  number  ot 
terms  9,  what  is  the  first  term  ?  4=lhe  first  ter<n. 

the  fiist  five  terms.-  For, by  the  principle  proved  under  Theorem  8,  of  Gf  omet- 

^      ^  .    2X16=1        3^—1     „^     , 

rical  Proportion,  the  sum  of  the  first  five  terms  u      ^^^    ,  or  -^;;^ =33— 1, 

the  differ^ce  of  the  greatest  and  least  terms. 

Let  the  series  be,  3, 9,  27,  81,  243,  whose  ratio  is  3,  then  243— 3=twice  the 

^,      ,      ,  .     .  ,    3x81—3 

sum  of  all  the  terms  except  the  greatest.    Now  by  the  same  pnnciple  ■ 

243 ^3    243—3 

r=3um  of  all  the  terms  except  the  last,  =>^- — ^^^r=— ^- — ,  that  is,  the  sum  of  all 
-f  S^ — 1  St 

,ithe  terms  except  the  greatest  is  half  the  difference  of  Ihe  greatest  and  least  termV 
0r  ~thi»  differenoe^  twioe  the  sum  of  all  the  terms  except  the  greatest. 

4X64 t    . 

Let  the  seri^  be  1,  4, 16, 64, 256,  whose  ratio  is  4,  as  before  -— — — -  =  tiw 

4—1 

^5g -j      256—1 

sum  of  all  the  terms  except  the  greatest,  =— — — ,= — ^ — ^  or  the  difference 

4—1  3 

of  the  greatest  and  least  terms  is  equal  to  thrice  the  sum  of  the  series  except  the 
last  term. 

JVo/«  2.  In  any  geometrical  progression  decreasing  to  infinity,  or  beyond  any 

assignable  limit,  me  square  of  the  first  term  dirideaby  the  difference  between  the 

first  and  second  terms^  will  be  the  sum  of  the  series.  *"  ^    . 

Let  the  series  be  |,  J,  |,  ^,  &c.  to  infinity.    By  Theorem  8  of  Geometrical 

Pfoportion,  the  sum  of  any  number  of  terms,  as  the  first  four  terms,  is  J —  i  ^  iV 
-i-i,  or  froin  the  square  of  the  first  term  the  pt-oduct  of  the  sedond  and  fourth 
terms  is  to  be  taften  and  the  remainder  divided  by  the  difference  of  the  first  and 
second  terms.  But  if  the  scries  be  infinite,  the  last  term  is  infinitely  small  anA 
must  be  considered  0 ;  and  then  the  product  to  be  taken  from  the  square  of  th^ 
first  term  is  0.^  For  when  JL  is  supposed  infinitely  small  orO,  then  iX  Jy  be- 
aomes  ^x 0=0;  and  the  expression  becomes  i-frji  -or  |X|=l,the  sum "^of  the 
above  series  continued  without  end.    Hence  the  rule  is  ihanifest. 

The  above  eacpression  } — J^yV"^^  "  ^^^  i— *§>^tV"^^»  ^^^  **»  lauItipJs/ 
the  last  term  by  the  rsUio^  and  divide  the  difference  between  this  product  and  the  ' 
first  term  by  me  dtffererice  between  1  and  the  ratio^  and  the  quotient  will  be 
the  sum  of  the  series.    Let  the  scries  be  1,  ^,  i^   i      whose  sum  is,  by  additio^j 

^.  Then  by  the  rule,  W><VT-^W=l~-i><VT-^l'=H^i=ff' 
as  before.  If  the  series  were  continuftd  infinitely,  then  as  before  Uie  product  to 
be 'subtracted  from  the  first  term  would  be  0-,  and  l—f  =  1  Xf  =  H  would  be 
the  ?um.  That  is,  if  the  series  descend  to  infinity,  f.'ivide  the  firff  t'rra  by  the 
difference  between  vnity  and  (he ratio.,  and  the  quotient  will  be  tho  viva  of  th« 
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.%as?t,  given  the  first  term,  and  the  ratioy  to  find  any  other  tena 
^  ,         assigned,  .      ,  . 

RlTLE  I  *  ^ 

WtMn  the  indices  btgin  with  a  unit. 

1.  Write  down  a  few  of  the  leading  toroiB  of  the  series,  and 
place  their  indices  over  them. 

2.  Add  together  soch  indices,  whose  soai  shall  make  up  the  en- 
tire index  to  the  term  required. 

'  3.  Multiply  the  teriqs  of  the  geometrical  series,  belonging  to 
those  indiceSy  together,  and  the  product  will  he  the  term  sought. 

Examples. 
*  1.  If  the  first  term  be  2,  and  the  ratio  2,  what  is  the  13th  term  ? 

1.  2.  3.     4.     6+6x3=     13 

2.  4.  8.   16.  32x32x8=8192  Ans.  Oo2x2'>=8192. 
2.  A  merchant  wanting  to  purchase  a  cargo  of  horses  for  the 

\T est-lndles,  a  jockey  told  him  ha  would  take  all  the  trouble  an^ 
expense  upon  himself,  of  collecting  and  purchasing  30  horses  tor 
the  Yoyage,  if  he  would  gire  him  .what  the  last  horse  would  come 
to  by  doubling  thie  whole  number  by  a  halfpenny,  that  is,  two  far- 
things hv  the  first,  four  for  the  second,  eight  for  the  third,  &c.  to 
which,  the  merchant,  thinking  he  had  made  a  very  good  bargain, 
readily  agreed  :  Fray  what  did  the  last  horse  come  to,  and  what 
di4  th6  horses,  one  with  another,  cost  the  merchant  ? 

1.  2.  3.     4.     6.     6+  6=12th.  12-f    12+  6=last  term. 

2.  4.  8.  16.  32.  64x64=4096>  and  4096x4096x64= 
]073741824qrs.=  ^11 18481  Is.  4d.  and  their  average  pri^e  was 
J& 37282  14s.  0^.  a  piece. 

RulbII.* 

When  the  indices  begin  with  a  cypher, 
1.  Write  down  a  few  of  the  leading  terms  of  the  series,  as  be- 
Ibre  and  place  their  indices  over  them« 

infinite  tenet.    Thuj,  the  sum  of  ~- j ,  --—  ,  ---- ,  -— -^  ,&c.  to  infimiy, 

I'UO       1*UD-»        **Uo*       I'UD* 

And  the  sum  of  foai^  tcnas  of  the  series,  —  — ,  — —  ,  —  ,  ,  it 

106      106a      1063*   1054 


--r- 77,7 —  1—  7--  which  is  also j-.  -  which  w 

106       1065  •         1-06^ l'U5      106»        106  105     I'Ods 

*  ThcRC  rules  are  only  particular  cases  of  the  precediB*:  general  rule,  and  the 
reason,  of  them  is  obviooa  from  the  demaiiBtratioa  of  tbut  rolf . 


Digitized  by 


Google 


GEOMETRICAL  PROGRESSION.  239 

2.  Add  together  the  most  coaveDieot  indices  to  make  to  index, 
less  by  1,  than  the  number  expressing  the  place  of  the  tenn  songht* 

3.  Moltiply  the  terms  of  the  geometrical  series  together,  be- 
ioDging  to  those  indices,  and  make  the  |>rodoct  a  dividend. 

4.  Kaise  the  first  term  te  a  power,  whose  index  is  one  less  than 
the  numbtr  of  terms  multiplied,  and  make  the  result  a  divisor,  by 
which  divide  the  dividend,  and  the  quotient  will  be  that  term  ^- 
yond  ike  fir^i  signified  by  the  sum  of  those  indices,  or  the  term 
sought. 

5.  If  the  first  term  be  5,  and  the  ratio  3 ;  what  is  the  7th  term  ? 
0.  1.  2.  3^2+lt=  6=tiod.to6(htermbeyondthelstor7tti 
6. 15.45.  I35.x45xl5=:91125=divide«d. 

The  number  of  terms,  multiplied,  is  3  (viz.  135X45X15,)  and 
3 — 1^2  is  the  power  to  which  the  term  5  is  to  be  raised ;  but  the 
2d.  power  of  5  is  5X5=23,  and  therefore  9n25~25±=3645  the 
7th  term  required. 

Problem  11. 
Given  ike  first  term,  the  ratio,  and  number  of  terms  to  find  the  mm 

of  the  Hries, 

Rule. 

Raise  the  ratio  to  a  power,  whose  index  shall  be  equal  to  the 

number  of  terms,  from  which  subtract  1  ;  divide  the  remainder  by 

the  ratio,  less  1,  and  the  quotient,  multiplied  by  the  first  term,  will 

give  the  sum  of  the  series.^ 

Examples. 
1.  If  the  first  term  be  5,  the  ratio  3,  and  the  number  of  terns 
7  ;  what  is  the  sum  of  the  series  ? 

Ratto=3x3X3x3X3X3x3=a2187=»7lh  power  ef  the  ratio. 
Subtract  1 

Divide  by  the  ratio  less  I=x3^=2)2l86 

Quotient=1093 
Multiply  by  the  first  term  =       6 

Sum  of  the  seriesa=5465 

37—1 
Or,  -5;;;;^Xo=5465  An^. 

*  This  rule  ia  a  controction  of  the  following^  proceis.  Find  by  Problem  L 
the  last  tenn  of  the  prog^ssion,  and  then  And  by  TbeoreiA  8,  of  Geometri- 
cal Proportion,  the  sum  of  the  leriee.  Thus  in  Ex.  1.  where  5  is  the  first 
Cetm  and  3  the  ratio,  and  the  sum  for  7  terms  is  required.    By  Prob.  I.r  the 

7th  term  is  5X3».    Then  by  Theorem  8, r^-- — y^^HhenuoKtiih^ 

tenns.  The  expression  5X3X5X3«  may  be  written  5X5X3x3«=6«X37, 
for  3x3<  raises  3a  to  the  next  hi^r  power,  or  makes  it  3?.  Also  59  X^f 
—53  is  31— 1x5a,  and  6X3—5  is  also  3^1X6,  as  is  seen  by  moltiplying 

..     ,  rj^      ^     6X3X5X3«»— 53  ,  37—1x53      3^— lX5xr> 

the  terms.    Therefore  ■ becomes  — or  -  __■._ 

5X3-^  3-^1X5 3—1X5 

«.     .V  ,  .     ,.   ,       .        .    ^  37—1X5       3t— I 

and,  cancemngthe  equal  terms  m  this  fraction,  it  becomes  — •      —  or  -:r—- 

X6,  and  is  the  rule.  As  the  siraie  may  be  shcrwn  in  any  otttftr  eiramp'c 
the  general  rule  is  obrious. 
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2.  A  shop  keeper  8o1<l  13  yanis  of  cloth  on  Ibe  following  tertofg 
viz.  2d.  for  the  first  3rard,4J.  for  the  second,  8d.  for  the  third,  &c. 
1  demand  the  price  of  the  cloth  ? 

'^a— 1   Xg=ti6382d.=  jg68  5s.  2d.  Ans. 

3.  A  gentleman,  whose  daughter  was  married  on  a  new  year's 
day,  ga?e  her  a  guinea,  promising  to  triple  it  on  the  first  day  of 
each  month  in  the  year  ;  pray  what  did  her  portion  amount  to  ? 

Ans.  266720  guineas. 

4.  What  debt  can  be  discharged  in  a  year,  by  paying  I  cent  the 
first  month,  10c.  the  second,  and  so  on,  each  month  in  a  lenfi>|d  pro« 
portion?  Ans.     1111111111110=^1111111111    lie. 

5.  A  man  threshed  wheat  9  days  for  a  farmer,  ayd  arfreed  to  re- 
ceive but  eight  wheat  corns  for  the  first  day's  work,  64  for  the  se- 
cond, and  BO  on.  in  an  eightfold  proportion  ;  I  demand  what  his  9 
day's  labour  amounted  to,  rating  the  wheat  at  5s.  per  bushel  ?* 

Ans.     153391688  corns.     Amoont=£78  Os.  5^d. 

6.  An  ignorant  fop  wanting  to  purchase  an  elegant  house,  a  fa- 
cetious gentleman  told  him  he  had  One  which  he  would  sell  him  on 
these  moderate  terms,  viz.  that  he  should  give  him  a  cent  for  the 
first  d^>ry  2  cents  for  the  second,  4  cents  for  the  third,  and  so  on, 
iloubling  at  e?ery  door,  which  were  36  in  all:  It  is  a  bargain, 
cried  the  simpleton,  and  here  is  a  guinea  to  bind  it :  Pray  whtit 
did  the  house  cost  him  ? 

Xl=6C719476735c.=gC871947G7  35c.     Ans. 

7.  A  young  fellow,  well  skilled  in  numbers,  agreed  with  a  k-ich 
farmer  to  serve  him  10  years,  without  any  other  reward,  but  the 
produce  of  one  wheat  corn  for  the  first  year,  and  that  produce  to 
be  sowed  from  year  to  year,  till  the  end  of  the  time,  allowing  the 
increase  but  in  a  tenfi)Ul  proportion  ;  what  is  the  sum  of  the  whole 
produce,  and  what  will  it  amount  to  at  j^l  25c.*  per  bunhel  ? 

Amotint=K^22606  Gl^.  3m.+ 

8.  Suppose  one  farthing  had  been  put  out  at  6  per  cent,  per  an- 
num. Compound  lnteres>t,t  at  the  commenci*ment  of  the  Christian 
era  ;  what  would  it  have  amounted  to  in  1784  >ears ;  and  suppose 
the  amount  tp  be  in  standard  gold^  allowing  a  cubic  inch  to  be 
worth  531.  2s.  8d.  how  large  would  the  mass  have  been  ? 

2'**— 1 

Ans.-I Xl=r£l4867l6346S687482094357l4551509890767065361  11  H 

2—1 
=27980859722121230415970571232933594210766  cubick  inches  of  gold. 

As  355 :  113  ::  360x(>9o  :  7064  earth's  diameter.     360  X69?5X  7964  X 132733 
=364482820122  Qubiqk  miles  in  the  globe, 

.:=67273337iJ08854741368832000  cuWckinches  in  theglobe.    Then, 
27980359722121230415979571232933594210766 

*  J^ute.    76S0  wheat  or  barley  comi  are  guppoead  to  make  a  pint. 

t  Any  sum  at  6  per  cent  per  annum,  compomid  inteiest,  Will  double  in  eleven 
years  and  three  hundred  and  twenty  five  da3r8,  or  1 1*88^  years,  or  11  -89  is  near 
enough ;  then,  ii  you  divide  1784  by  11«89,  it  will  give  th  ?  number  of  terms  in 
♦his  case  equal  to  150 ;  th^  ratio  witt  be  2,  and  the  first  term  1. 


%        Digitized  by 


Google 


<5E0METR1CAL  PROGRESSION.  Ut 

'4^S7!3337308854741368832000=^415030899840288'8,  which,  however  incradi- 
ble  it  may  appear  to  some^  is  more  than  four  hundred  and  fifteen  miUions  qf  miU* 
ions,  nine  hundred  and  thirty  thousand,  eight  hundred  and  ninety-nine  millions, 
etg^ht  hundred  and  forty  thousand,  two  hundred  and  e%hty-eight  times  birg;er 
tham  the  globe  we  inhabit.*^ 

For  the  soIqCiod  of  the  four  foHowiog  questioos,  flee  last  part  of 
note  under  Problem  I. 

9.  A  frigate  pursues  a  ship  at  8  leagues  distance,  and  sails  twice 
as  fast  as  the  ship  ;  how  far  must  the  firigate  sail,  before  she  comet 
up  with  her  ?  . 

First,  8.  4.  2.  1.  f  }.  &c.  8x8=64',  and  64-7-8<-^x=l6  leagues,  Ans. 

10.  Suppose  a  ball  to  be  pot  in  motion  by  a  force  which  impels 
it  10  rods  the  first  minute,  8  the  second,  and  so  on  decreasing  by  ia 
ratio  of  1*25  each  minute  to  infinity;  what  space  would  it  more 
through  ?  Ans.  60  rodfl* 

11.  Required  the  value  of '999,  to  infinity,  or  "91  ? 

The  first  9  or  •9,s^/y,  the  second,  or  09=y^  ;  therefore, 

•9X'9-i.-9— 09=1  Ans. 
12^  Jlequired  the  sum  of  ^^  .^,  },  &c.  to  infinity  ?  Ans.  1. 

13.  What  is  the  sum  of  |,  |,  ^,  &c.  to  infinity  ?  Ant.  ^. 

14.  What  is  the  sum  of  |,  ^,  ^,  &c.  to  infinity  ?  Ans.  l- 
16.,  What  is  the  sum  of  *1,  -01,  001,  &c.  to  infinity  ?  Ans.  ^. 
le.  What  is  the  sum  of  1,  |,  j\,  ^,  &c.  tP  infinity  ?   Ans.  1^. 

17.  What  is  the  sum  of  ^,  ^,  ^,  /j,  for  7  terms  ?    Ans.  Jff^. 

1         1  1 

18.  What  is  the  sum  of  y^,  VOG^^^^  ^*  *^  infinity  ? 

Ant.  16f 

Problem  IH.  ' 

Tfit  first  Urm^  the  last  term  (or  the  extremes)  and  the  ratio  given^  fix 
find  the  sum  of  the  series.^ 

Rule  I. 
Divide  the  difference  of  the  extremes  by  the  ratio  less  by  1 ; 
add  the  greater  extreme  to  the  quotient,  and  the  result  wtli.be  the 
4um  of  all  the  terms. 

Role-  11.  • 
Gj,  MuHipIv  the  greatest  term  by  the  ratio,  from  the  p^duct 
subtract  the  least  term  ;  then  divide  the  remainder  by  the  ratio, 
less  by  1,  and  the  quotient  will  be  the  sum  of  all  the  terms. 

•  To  fin  I  the  solid  content  of  n.  s^lobe/  See  Art.  34th.. of  Mensaration  of 
Solids.  Note,  that  'oZi30i\  is  two  thiols  of  -785398  the  area  of  a  circle,  whose 
diameter  is  1. 

t  It  will  be^cea,  whon  we  come  to  tirctilating  decimals^  thltt  *9  is  the  maimer 
of  expreaaiog  -999,  &c,  lo  infinity. 

f  Rule  1.  In  Note  1,  under  Prob.  I.  it  it  shown  that  thd  diflerenoe  of  the 
orreutest  and  lenst  terms  divided  by  the  ratio  less  1,  gives  the  sum  of  the  series  ex- 
cmpt  the  lust  term.  Tp  tlUi  qtiotient  add  theiast  term,  and  the  sum  will  be  the 
ium  of  the  series. 

Rule  2  and  3,  awe  dem(»nstrated  under  Theorchi  8  of  Geometrical  Proporttoo. 
G  s 
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Rule  HI. 
Or,  Wheo  all  the  terms  are  given,  then,  from  tbe  product  of  the 
second  and  last  tennt),  subtract  the  square  of  the  first  term ;  this 
remainder  being  divided  bj  the  second  term  less  the /rt^,  will  girt 
the  sum  of  the  series. 

Examples. 

1.  If  tbe  series  be  2.  6,  18.  54.  162.  486.  1458.  4574.  what  is 
its  sum  total  ? 

First  Method. 
From  tbe  greatest  term  ss  4374 
Subtract  the  least  =:        2 

Pifide  by  the  ratio,  less  1«3-*]  =2)4372  difif.  of  extremes* 

Quotients^  2186 
Add  tbe  greater  extreme=  4374 

6660 
4374-^2 

Or, +4374=6560  Ans. 

3^1 

Second  Method. 
Greatest  term=4374 
Multiply  by  the  ratio=      3 

Products  13122 
Subtract  tbe  least  term=         2 

Divide  by  the  ratio,  less  by  1=3—1=2)13120 


6560  Ans. 


4374x3—2 

Or, =6560 

3—1 


Third  Method. 

Greatest  term=4374 
Multiply  by  the  second  term=      6 

Prodoct=26244 
Subtract  the  square  of  the  first  term=2x2=        4 

Divide  the  remainder  by  the  2d.  term  \es9  the  fir8t=6— 2=4)26240 

Ans.    656d 

4374x6—4 

Or, =6560^ 

6—2 
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2.  A  man  travelled  6  days,  the  first  daj  he  went  4  miles,  and 
each  day  doabl.ing  his  day's  travel,  his  last  day's  ride  was  128 
miles  ;  how  far  did  he  go  in  the  whole  ?  Ans.  252  miles. 

3.  A  gentleman,  dying,  left  5  f^ons,  to  whom  he  bequeathed  his 
estate  as  follows,  viz.  to  his  youngest  son  £1000 ;  to  the  eldest 
£5062  10s  and  ordered  |bat  each  son  should  exceed  the  next 
younger  by  the  equal  ratio  of  1| ;  what  did  the  several  legacies 
amount  to?  Ans.   £13187  IQs. 

PitontEM  IV. 
i  Qiven  the  €xireme$  and  ratio ^  to  find  the  number  of  terms, 

RlTLE. 

Divide  the  greatest  term  by  the  least ;  find  what  power  of  the 
ratio  is  equal  to  the  quotient,  then,  add  one  to  the  index  of  that 
power,  and  the  ^um  will  be  the  number  of  terms.^ 

ExAMPtES. 

1.  If  the  least  term  be  %  the  greatest  tetm  4374,  and  the  ratie 
3  ;  what  is  the  number  of  terms  ? 

Divide  by  the  least  term='2)4374^greate8t  term. 

3x3x3x3x3x3x3=5qootient,  2187=7th  pow.  then  7+1=8,  Ans. 

2.  A  gentleman  travelled  252  mile» ;  the  first,  day  he  rode  4 
miles  ;  the  last  128,  and  each  day's  journey  was  double  to  the  pre- 
ceding one :    How  many  days  was  he  in  performing  the  journey  ? 

Ans.    6  days* 

Problem  V. 

Given  the  least  term,  the  ratio,  and  the  sum  of  the  series,  to  find  the 

last  term. 

Rule.  Multiply  the  sum  of  the  series  by  the  ratio  less  l,to  that 
product  add  the  first  term,  and  the  result,  divided  by  the  ratio,  will 
give  the  last  term.t 

Examples. 
1.  If  the  first  term  be  S,  the  ratio  3,  and  the  sum  of  the  series 
9560  :  What  is  the  last  term  ? 

•  Let  the  series  bel, 2, 4, 8, 16, or,  1, 1x2, 1X2*,  1X23, 1X2«.    Divide  the 

1X2* 
•greatest  tenn  by  the  least,  and  -^ — =34.    But  the  exponent  is  always  1  less 

ihan  the  number  of  termfi,  whence  4-r  U  or  1  A<^^  to  the  index  of  the  last  term 
will  give  the  number  of  terms.  Though  the  index  of  the  last  is  not  common  iv 
given,  yet  as  the  quotient  arising  from  dividing  the  last  term  by  the  first  term, » 
alwa3r8  some  power  of  the  ratio,  it  i^  readily  (bund  by  multiplication,  as  in  the 
Ist  Ebcample. 

t  This  rule  follows  directly  from  Rule  2,  Prob.  Iff..  For^  as  the  product  of  the 
la<  term  and  ratio,  diminished  by  the  first  term,  and  the  remainder  divided  by 
the  ratio  diminished  by  1,  gives  the  sum  of  the  series ;  multiply  the  sum  of  the 
•eries  by  the  ratio  diminished  by  1,  to  the  product  add  the  first  term,  and  di- 
^de  theium  by  the  ratio,  and  you  will  have  Uie  lost  term. 


Digitized  by 


Google 


£44  GEOMETRICAL  PROGRESSION. 

Sum  of  the  seriegs^GSGO 
Multiply  by  the  ratio  lees  1=      2 

Product=  13120 
AM  the  least  terai=        2 

Divide  their  sum  by  the  rati 0=^3)  13 122 

3^IX6660-H  •  4374  Ads. 

Or, =4374  Ans. 

3 
2.  A  gentlemao  performed  a  joomey  of  252  miles  ;  the  first  day 
be  rooe  4  miles,  and  each  day  aAer  the  first,  twice  so  fac  as  the 
day  l>efore :  How  far  did  he  ride  the  last  day  ? 

Ans.  128  miles. 

Problem  VI. 

Given  the  least  term,  the  ratio^  and  the  sum  nf  the  serieSf  to  find  the 

number  of  terms* 

Rule. 
To  the- product  of  (he  sum  of  the  series,  and  the  ratio  minus  1, 
add  the  first  term ;  which  6um.»  divided  by  the  first  term,  will  give 
that  power  of  the  ratio  signified  by  the  number  of  terms.* 

Example. 
If  the  first  term  be  2,  the  ratio  3,  and  the  sum  of  the  series  80 ; 
What  is  the  number  of  terms? 

Sum=80 
Multiply  by  the  ratio  less  1=?3 — 1=  2 

160 
Add  the  first  term=s    2 

« Divide  by  the  first  term»2)162 

81  which,  found  in  the  Ta- 
ble of  Powers,  is  the  fourth  power  of  the  ratio,  therefore  the  num- 
ber of  terms  is  4. 

Proqlcm  VII. 

Given  the  extremes,  and  the  sum  of  the  series,  to  find  the  ratio. 
Rule.     From  the  sum  of'the  series  subtract  the  least  term  ;  di- 
vide the  remainder  by  the  itum  of  the  faeries  minus  the  greatest 
ierm»  and  the  quotient  will  be  the  ratio-t 

*  By  Prob.  11.  the  difference  between  1  and  that  power  of  the  ratio  indicated 
by  the  number  of  terms,  divided  by  the  ratio  lew  1,  and  the  quotient  multiplied 
by  the  first  term,  gives  the  sum  of  the  series.  Whence,  if  the  sum  of  the  series  be 
multiplied  by  the  ratio  lc«  1,  and  the  product  be  added  to  the  least  term,  you 
will  have  the  product  of  the  first  term  and  that  power  of  the  ratio  signi^ed  by 
the  number  of  terms.  Divide  then  the  former  pnxluct  by  ihe  leart  tenn,  and  the 
quotient  will  be  that  power  of  the  ratio  sig^nified  by  the  number  of  terms. 

t  This  rule  u  deduced  from  Rule  .2,  Prob,  HI.  in  the  easiest  manner. 
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Examples. 

1.  If  the  least  term  l^e  2»  the  greatest  term  4374,  and  the  sum  of 
the  series  6560 :     Wh^t  is  the  ratio  ? 

Som  of  the  seriessSSSO 
Subtract  the  least  terms^      2 
DiTidethe  re.  by  (hegomof  the  >  =6660-4374=2186)6568(3  Ai^ 
senes,  mmus  greatest  term    j  '  6668 

2.  A  debt  of  ^252  was  paid  in  Geometrical  Progression,  the  firbt 
payment  was  $4  and  the  last  ^128 :  In  what  ratio  did  the  payments 
exceed  each  other  ?  Ans.  2,  yis.  a  double  ratio. 

Problem  VIII. 

TJie  Jirst  ierm^  the  number  of  ttrms^  and  the  last  term  given^  to  find 

the  ratio. 

Rule. 
Di?ide  the  greater  extreme  by  the  less,  and  extract  snch  root 
of  the  quotient,  whose  index  is  equal  to  the  number  of  terms,  less  1. 
Or,  find  the  quotient  in  the  Table  of  Powers,  the  root  of  which  is 
the  answer.* 

Examples. 

1.  Giyen  the  extremes  2  and  4374,  and  the  number  of  terms  8 : 
What  is  the  ratio  ? 

Divide  by  the  least  term =2)4374 ssgreatest  term. 

|_  -^187=3 

43741  "^^ 

Or, =3,  Ans. 

2] 

Problem  IX. 
The  extremes  and  numher  of  terms  given,  to  find  the  tum  ofAe  series. 

Rule. 

1.  Subtract  the  least  term  from  the  greatest,  ,^nd  make  the  dif- 
ierence  a  dividend. 

2.  Divide  the  greatest  term  bj  the  least,  and  extract  such  root 
of  the  quotient,  whose  index  is  equal  to  the  number  of  terms  leat 
1 ;  take  1  from  the  said  root,  and  make  the  remainder  a  divisor. 
(Or  find  the  quotient  in  the  table  of  powers,  which  will  shew  the 
root,  from  which  subtract  1.) 

•  Let  the  senos  be  1,1x3,  lX3a,  1x33, 1x34.    Divide  th«  Uatterm  hf 

1 X34 
the  least  term,  and  -^ =34 ,  and  the  quotient  is  that  power  of  the  ratio,  whotv 

index  ia  1  less  than  the  number  of  terms.    Extract  that  root  of  the  qnotienl^ 
who85(  index  is  1  less  than  the  number  of  terms,  and  that  root  will  be  the  vatio. 
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3.  Divide  the  dividend  by  the  diyisor,  and  the  greatest  term, 
added  to  the  quotient,  will  give  the  sum  of  the  series.* 

EXAMFIBS. 

Given  the  extremes  2  and  4374,  and  the  number  of  terms  8  : 
What  is  the  sun  of  the  series  ? 

From  the  greatest  term=4374 
Take  the  leasts      2 

Make  this  remainder  a  dividend  4372 

EKvide  the  greatest  term  by  the  least  2)4374 

And  extract  the  7th  root  of  the  quotient,  ^^2187=3  :  Tben» 
3—1=2)4372 

Quotieot:^2I86 
Add  the  greatest  term=4374 

6560  Aos. 
4374—2 

Or,  4374^ =6560 

I 


4374 

2 

Problem  X. 

Given  the  rcUio^  iht  number  of  termi^  and  the  gteatUt  Urm^  io  Jini 

the  least  term. 

Rule. 
Divide  the  greatest  term  by  such  power  of  the  ratio,  whose  iil^ 
dex  is  equal  to  the  number  of  terms  less  1,  and  the  quotient  will 
be  the  least  Icrin.t 

Example. 
If  the  ratio  be  2,  the  number  of  terms  6,  and  the  greatest  tern^ 
J28  :  What  is  the  least  ? 

Divide  .the  IsHt  term  by  2x2x2x2x2=5th  i  ^^^s^^^f^  ^^ 
power  oi  the  raUo  J  ton' 

128  ''^^ 

Or, =4 

»  This  rule  is  a  comblnatioQ  of  the  ibUowIr^  (itep«.    Find  by  Prob.  VTH.  tiw» 

fatio,  and  then  find  by  Notp  1,  under  Prob.  I.  the  sum  of  the  leries  except  the 

•ia5t  term,  by  dividing  the  difference  of  the  extreme*  by  the  ratio  less  1 .     To  this 

q^uotieat  add  the  last  term,  and  the  sum  will  evidently  be  the  sum  d"  the  series. 

t  Let  Uie  geometrical  series  be,  2, 2x3,  2X33,  2X^^,2X3*.     And  the  least 

2X3* 
tvnos  2,  is  evidently  «^ual  to  the  last  term,  — ^ — =2.     As  the  index  of  the  last 

i  is  one  kss  than  th«  number  of  terms ;  the  reason  of  the  role  is  evident. 
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PftOBtEM    XI. 

Given  ^e  ra(to,  the  number  of  term$^  and  the  greatest  term^  to  find 
the  sum  of  the  serief^ 

Rule. 

1.  Divide  the  greatest  term  by  sach  power  of  the  rttio,  whose 
ipdex  18  equal  to  the  Damber  of  terms  less  1  :  take  the  quotient 
from  the  last  term,  and  make  the  remainder  a  dividend. 

2.  Divide  the  dividend  by  the  ratio  less  1,  and  the  quotievt, 
added  to  the  greatest  terra,  will  give  the  sum  of  the  series.* 

Example. 
If  the  ratio  be  4,  the  number  of  terms  6,  and  the  greatest  term 
3072  :  What  is  the  sum  of  the  series  ? 

From  the  last  term=3072 
Take  the  quotient^       3 

Divide  by  the  ratio  less  1=4—1=3)3069 

Quotieot=1023 
Add  the  greatest  term=3072 

Ans.=409.^ 
3072 

3072 

4«-i 

Or,  3072-< — =4095, 

4—1 

Problem  XII. 

Given  the  ratiOy  the  number  of  terms,  and  the  sum  of  the  series,  4o 

find  the  least  term. 

Rule. 

Divide  the  ratio,  less  1,  by  such  power,  less  J,  of  the  ratio, 

whose  index  is  equal  to  the  number  of  terms,  and  the  quotient, 

miultiplied  by  the  sum  of  the  series,  will  give  the  least  term.t 

Example. 
If  the  ratio  be  4,  the  number  of  terms  6,  and  ihe  sum  of  th« 
•eries  4096 :  What  is  Ihe  least  tern. 

•  Find  by  Prob.  X.  the  least  tenn,«nd  then  find  by  Rule  1,  Prob.  III.  the  sum 
of  the  seri^.    This  process  corresponds  to  the  role  in  the  text. 

t  By  Prob.  II.  the  ratio  is  rtused  to  a  power  whose  index  is  the  number  of 
terms,  and  then  diminished  1,  and  the  remainder  is  divided  by  the  ratio  less  1. 
This  quotient  multiplied  by  the  least  term,  gives  the  sum  of  the  series.  Whence 
the  least  tenn  mast  be  equal  U>  the  sum  of  the  terms  dtvitUd  by  this  quotiisnt. 
which  is  the  nilo. 
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^B  GEOMETRICAL  PROGRESSION, 

4X4X4X4X4X4=4096^,  aihl  4096— ls±4095,  then,  the  ratio  leM  1, 

3  3        4Q96 

Avid^d  by  4096,  is  ^j^,  and  4095Xnr"~^'  ^^^' 
4—1 

Problem  XI 11. 

Givtn  the  ratio^  the  numhtr  of  terms^  and  the  $um  of  the  «^'es,  to 

find  the  greatest  term. 

Rule. 

1.  Sobtrapt  that  power  of  the  ratio*  which  is  equal  to  the  bum- 
her  of  terms  less  1,  from  that  power  of  it,  which  is  equal  to  the 
whole  Dumber  of  terms.. 

2.  Divide  the  remainder  by  that  power  of  the  ratio  minus  unky 
which  is  equal  to  the  number  of  terms,  and  the  quotient,  multipli- 
ed by  the  sum  of  the  series,  will  give  (he  greatest  terra.* 

Example. 
If  the  ratio  be  4,  the  number  of  teroA  6,  and  the  sum  of  the 
aeries  4095  :  What  is  the  greatest  term  ? 
From       4X4X4X4X4X4=4«=4096 
Subtract  4X4X4X4X4      ;=4«3=1024 

3072 

Divide  by  4«— 1=4095)3072= which    mokiplied 

3072     4095  4095 

by  the  sum,  is— —  x =3072  Ans. 

4095        1 

Or,  -  4fl_|    X4095as3072 

3.  The  two  last  problems  may  be  solved  by  one  short  operation, 
thus  :  Divide  the  sum  by  the  ratio,  and  the  remainder  after  the 
operation  will  be  the  least  term  ;  then  take  the  quotient  from  the 
sum  of  the  series,  and  the  remainder  will  be  the  greatest  term.t 

•  This  rule  is  a  contraction  of  the  following  proces*.    Find  by  Prob.  XIL  the 
l^t  term,  and  then  find  by  Prob.  I.  the  greatest  term.    Thus  in  the  exam- 
4—1  4—1 

pie ; X4095=the  least  term  by  Prob.  XII. ;  and  by  Prob.  I. X4095 

4fl— 1  ^  48— 1 

4—1  4— JX45  4C-14S   . 

X4«-t= X4095x4s=the  greatest  tenn= X4095=— : X 

4«— 1  4«— 1  4«— 1 

4095=3072,  the  greatest  term. 

t  Let  the  series  be  3+ 15^-48-^  192+768+3072=^4005,  or  let  it  be  written 
3+3x4+3x43+3x43+3X44+3x45=4096.     This  is  the  same  as  3+3x 


4+4s+43+44+45=i4095,&itisevidentthat4095-3=3X4+4s+4»+4*+4*, 

and  that  4095—3  contains  3x4+4a-j-4s+44+45,  d  certain  number  of  times 

4095—3 
exnntly.    If  then  both  be  divided  by  the  ratio  4,  we  shall  have  ■'  — =3x 


14-4+4S  +4  5  J-4 4  =3X341— 1033— the  numb<»r  of  times  4  is  contained  exactly 
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GEOMETRICAL  PROGRESSION.  £49 

For  (he  least  term.  For  (he  greatest  term. 

4)4095(1023  quotient  From  the  8aiD=^4095 

4  Sabtract  the  qiiQtieDt=1023 

09  Ans.=3072 

S 

15 
12 

3  Ans. 

Problem  XIV* 
iiiven  the  ratio^  ike  latt  term^  and  the  sum  of  the  series  to  find  the 
first  term,  ' 

Rule. 
From  the  sum  of  the  series  take  the  last  term,  and  multiply  the 
remainder  by  the  ratio ;  then  take  this  product  from  tl^  sum  of 
the  series,  and  the  remainder  will  be  the  first  term.* 

ExAMFLEa 

If  the  ratio  be  4,  the  last  term  3072,  and  the  sum  of  the  series 
4095  ;  what  is  the  first  term  ?     ' 

Prom  the  8um=4095 
Take  the  last  term=:307£ 

Remainder=1023 
Multiply  by  the  ratio=      4 

f  Subtract  4092  from  the  sum. 

And  the  remainder        3  is  the  Answer. 

Problem  XV.  and  XVf. 

(liven  Hie  numher  ofterms^  the  last  term,  and  the  sum  of  the  series,  tot 
find  the  first  term  and  the  ratio. 
The  solution  of  these  two  Problems  being  very  tedious  by  the 
Theorems,  they  may  be  solved  by  a  very  short  operation ;  thu8» 

in  4095 — ^3.  liy  however,  the  first  term  3,  be  nt>i  taken  from  the  sum,  it  is  eri- 
dent  that  the  mtio  must  be  contained  in  4095,  the  same  naraber  of  times,  or  10*23 
times,  with  a  remainder  always  equal  to  the  first  term,  which  is  in  this  example 
3.    And  thus  also  for  any  other  case  where  the  first  term  is  less  than  the  ratio. 


Again,  3-f  3X4-f  4a -|-4 3+44 -{-45=4095,  or  as  it  may  also  be  written,  3x 


1+44-43 -|-4a-f44 +43  =4095.    But,wehaveseenthat3xl+4+4a+43+44 

4095— a  

is  contained  in -just  1023  times,  and  3X1+4+4^+4  3 +4  4  is  the  series 

4    ' 
except  the  last  term  3X1^.    Therefoc^  4095—1023=^:3072,  the  last  term. 

*  This  rule  is  deduced  frsm  Rule  1,  Prob.  III.  aUd  will  be  e?#dent  on  att^rviii!^ 
to  that  rule. 

H  b 
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G£OMETRlCAL  PROGRESSION. 


Divide  tfare  sum  of  the  series  by  (be  difference  between  tbe  sum 
and  the  last  term ;  the  quotient  will  give  the  ratio,  and  tbe  reaaio- 
der»  after  the  operaiion,  the  iirst  term.^ 

Example. 

If  (be  number,  of  terms  be  4,  the  last  term  54,  and  the  sum  of 
the  series  80 ;  required  the  first  term  and  the  ratio  ? 

From  thie  8ums=S0 
Take  the  last  tcrm=d4 

Divide  by  the  difference  =s26) 80(3  the  ratio. 

78 

The  first  term=  3 


3^  following  Table  exhibits  a  mrnmary  view  of  the  doctrine  ofGeo* 
metrical  Progression. 


CASES  OF  GEOMEThlCAL  t^ROGKESSiON. 

Case     Given   j   Kt:quired  (                       Solntion 

1. 

am 

i 

n— 1 
ar            Prob.  I- 

s 

n 
r— 1 

xa    Prob.  II. 

r—1 

2. 

art 

s 

/+  Prob.  iff. 

n 

U—L.a 

+1     Prob.  IV. 

L.r 

•  By  the  seoond  rule,  Prob.  XIII.  it  is  found  that  if  the  sum  of  the  scjries  be  di- 
vided by  the  ratio,  the  quotieot  is  the  difference  between  the  sum  of  the  Beric<j 
and  tlie  greatest  term,  and  the  remainder  is  the  first  term.  Therefore,  if  the  sum 
of  the  series  be  divided  by  the  difference  between  the  sum  and  the  last  term,  iho 
quotient  mus^  be  the  ratio,  and  the  remainder  the  least  term.    In  the  example 

4095 
there  taken,  the  g^atest  term  divided  hj  the  ratio,  or  — —=1023  with  a  remam- 

4 
der=:3  the  first  term.    But  as  1033=4095—3072  or  the  difference  between  the 

4095 
sum  of  the  series  and  tbe  last  term,  therefore  —-7 — ^Jvr"^^^'  *^*  ratio,  and 

leaves  a  remainder  3,==thc  first  term.     The  same  must  bold  true  in  every 
where  the  ratio  is  greater  than  the  least  term. 
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Sdl 


Ca9*i 

Given    |  Required  (                       Solution.                      j 

3. 

an 

I 

r— lX.t+a 

r             Prob.  V. 

n 

Lr— lx»+o— Zi.o 

L.r               Prob.  VI. 

4. 

als 

r 

» — a 

Prob.  VII. . 

t-l 

n 

L.s — a — L.i-^l 

5. 

UM 

r 

rs                s — a 

a                  a 

I 

«— 1                  n— 1 

6. 

anl 

r 

1 
/  fir-l    Prob.  VIII. 

a 

s 

/-f-   Prob.  IX. 

«          -1 

7. 

rrU 

a 

I 

nr^l    Prob.  X. 

r 

/ 

I 

n— t1    Prob.  XT. 

r 

;  1     _  .     . 

*  1     —        -■  — 
r— 1 

0. 
J 

ms 

a 

r— 1 

V  t       Prftli     YTI 

n 
r  —I 

I 

r   — r 

,      , yt     Prob    XIII 

'-•  ■          1 
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INTEREST*. 


Case 

Given    |  Reqoired  |                       Solution.                •      ( 

9. 

W» 

a 

#— rx*— /    Prob.  XIV. 

n 

L./- 

1 

; +1 

L.t 

10. 

Mb 

• 

a 

»— 1 

H— 1 

axs—a 

r 

n      s    n — 1        / 

r.l r             — .... 

Here 

J 

a=fir8tor  least  term. 
Z=la8t  or  greatest  term. 
5=sum  of  all  the  terms. 
n=nuinber  of  terms. 
ra=  ratio. 
Z=lofrarithm. 

Examples  in  Geometrical  Progressioiv, 

To-  be  solved  by  those  formuls  in  the  Table,  of  which  the  rales 
are  not  given  in  the  Problems. 

1.  The  least  term  is  2,  the  greatest  term  4374,  and  (he  sum  of 
the  series  6560  ;  required  the  number  of  terms.  Ana.  8. 

This  is  solved  by  the  2nd  rule  of  Case  4  in  the  table. 

2.  If  the  ratio  be  4,  the  last  term  3072,  and  the  sum  of  the  se- 
ries 4095  ;  what  is  the  first  term  and  the  number  of  terms  ? 

Ans^  The  first  term  3,  the  number  of  terms  5. 
Wrought  by  Case  9. 
•   3.  Given  the  number  of  terms  4,  the  last  term  54,  and  the  sum 
of  the  seVies  80,  to  find  the  first  term  and  ratio. 

Ans.  The  first  term  2,  the  ratio  3. 
Wrought  by  Case  9  in  the  table. 


LNTEREST. 


. INTEREST  is  a  premium  allowed  by  the  Borrower  to  the 
Lender,  for  the  u^'e  of  his  monev-  It  is  estimated  at  a  certain 
number  of  pounds,  dollars,  &c.  for  each  huudn^d  pounds,  dollars, 
&c.  for  a  year ;  and  m  ti>^  same  proportion,  for  a  less  or  greater 
hiim,  or  for  a  longer  or  shorter  time.  Heace,  interest  is  s^id  to 
be  «o  much /'er  cent,  or  per  centum,  per  annum. 


* 
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SIBfPUS  INTEREST.  25S 

i 

The  PriDcipal  is  the  iam  lent.  : 
The  Rate  U  the  premtiioi  per  cent,  agreed  on.* 
The  Amount  is  the  sum  of  the  principal  and  interest. 
Interest  is  of  two  kinds,  SimpU  and  Compound, 

SIMPLE  INTEREST. 

Simple  Interest  is  that  which  is  allowed  on  the  Principal  only. 

JSfole.  By  this  Kale,  Commission,  Brokerage,  Insurance,  pur- 
chasing Stocks,  or  any  thing  else^  rated  at  so  much  per  cent,  aro 
calculated. 


1.  Multiply  the  Princi(  f  100  (or  cut 
off  the  two  right  hand  fifi  quotient,  or 
left  hand  figures  will  be  t  o  right  hand 
figures  being  reduced  ati  principal  be 
dollarii,  the  right  hand  figures  will  be  cents.f 

2.  For  more  years  than  one,  multiply  the  Interest  of  one  year 
by  the  number  of  years. 

3.  For  any  number  of  months  take  the  aliquot  parts  of  a  year ; 
and  for  days,  the  aliquot  parts  of  30. 

»•) 

^  [  multiply  f  f  I  of  the    given    number    of 


NoU.  When 
the  rate  percent 
per  annum  is 


.  ^  the  prin-  -{ |  }•  montl 
o     cipal  by  i  I  I  the  i 


the  prin-  <{  |  }•  months,  and  you  will  have 
interest  for  the    gireo 


» 


Examples. 

1.  What  ia  the  interest  of  £573  ISs.  9jd.  at  G  per  cent  per 
annum  ?  Aos.  X34  8s.  5d. 

*  Lawful  or  legal  interest  if  that  which  is  permitted  by  the  laws  of  the  Stale. 
It  is  different  under  different  govemn^ents.  In. England  the  Rate  i&Jive  peixcnt. 
In  the  New  Enjs^land  States,  it  is  «iir,  and,  in  the  State  of  New  York  it  is  ieven 
per  cent.  The  courts  of  the  United  States  allow  interest  according  to  the  prac- 
tice of  the  State  where  the  suit  was  commenced.  The  rules  of  the  Courts  iu 
the  States  of  iVIassachnsotts,  Connecticut,  and  New  York,  for  computing  legal 
interest,  will  be  given  immediately  before  Discount. 

t  ThiB  rule  is  a  coiitractiiia  of  a  process  in  the  Rule  of  Three.    Thus  in  the 

j£  Rate.       Principal, 
bt  Example.    A%  100 ::  6  :*.  £573  ISs.  9id.:   the  interest  for  a  year.    And 

*:^^^^^-~^=:j£34  8s.  5d.  the  interest.    The  rcmamder  of  the  role  u 

ohvious. 

The  reason  of  the  rule  in  the  Note  above  i^,  Uiat  as  9  is  I  of  12  moathsi,  if 
the  rate  be  9  per  cent,  multiply  the  ))rincipal  by  ^  of  the  months ;  if  the  rate 
J/e  8  per  cent,  by  ^  of  iLf?  niimb^r  of  months ;  and  if  6,  by  half  the  mooths. 
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Je573 

13 

6 

iE344« 

80 

i 

9 

8-42 
12 

513 
4 

•52 


2.  What  is  (be  interest  of  X329  176«  6^d.  for  3  years,  7  montbs^ 
and  12  days,  at  5  per  cent,  per  anoum.  Ans.  £59  13s. 


£329 

17  6|d. 
5 

6  moos. 

1  mon. 
10  days 

2  daj* 

i 

i 

i 
i 

Then. 
16  9  m  interest  of  1  year 

16-49 
20 

9-87 
32 

1052 

4 

7  8i 

49  9    7|do.  of  3  years- 
8  4  ll|do.  of       6  months 
17    5}  do.  of        1  month 
9     If  do.  of           10  days 
1     9}  do.  of             2  days 

Ans.  £69  13        d«.  of  3jr.  7m.  12d. 

2|0 


Octhns 

£5 

6  months 


1  month 

10  days 

2  dajs 


: 

£ 

8.        d. 

A 

329 

17     6^. 

i 

16 

9  lOf 
3 

i 

X 

3 

49 
8 

1 

9     7i 

4  Hi 

7     6f 
9     If 
1     9| 

£69  13  Ans. 

3.  What  is  the  interest  of  347  dollars  50  cents,  at  6  per  cent 
per  annom  for  a  year. 

^347-50     Or  {JlOO  :  6  ::  347.50c.  :  $20  S5c. 
6 


20-8500     Ans.  J20  85c. 
4.  What  is  the  interest  of  $797  13c.  at  6  per  cent,  per  annum, 
for  8  months  ? 


< 
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Ji797tl3 
4 


31*8852    Ao9,  ;j31  88c.  S/^m. 

5.  What  18  the  ioterest  of  }649  17c.  at  6  per  cent,  per  aontiiD, 
for  15  months  ?  Aos.  $48  68c.  7f  m. 

6.  Required  the  amooot  of  £725  129.  6d.  at  5  per  cerit.  per 
aDoaiDffor  a  jear?  5s^|725  12  6 

36     6  7i 


Aq8.  £761  18  li 
7.  What  is  the  amount  of  $560  60c.  at  6  per  cent  for  16  months  2 
$560  50 
8 


44-84 
560*50 

Ans.  $605-34€. 

8.  What  19  the  interest  of  $150  75c.  for  1  month,  at  6  per  cent 
per  annum  ?  ^  1 5075 

•75375    Ans.  75ct8.  3f  milk. 
So  that  aftj  number  of  dollars,  considered  as  so  many  cents^  is 
the  interest  for  2  months,  at  6  per  cent  and  the  half  of  it  it  the 
monthly  interest 

CX)MMISSKW,  OR  FACTORAGE, 

U  an  allowance  of  so  much  per  cent,  to  a  Factor  or  Corres* 
pondeot,  for  buying  and  selling  goods. 

9,  Required  the  comoussion  on  £436  9s.  6d.  at  3^  per  cent 

£436     9    6 


I 


1309     8 
218     4 

6 
9 

li^-27  13 
20 

d 

5-53 
12 

6-39 

4 

1*56    Ads.  £15  6  6^ 
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to.  Re(][uir€d  the  comipission  oo  J649  75c.  at  IJ  percent. 
(|j649'75 
|j|324-875 
162-4375 

11370623     Ana.  $11  37c.  C^m*  * 

BROKERAGE 

h  an  allowance  of  so  much  per  cent,  to  a  person  called  a  Bro- 
ker, for  assistiog^  merchants  in  parchasing  or  selling  goods. 
U.  Required  the  Brokerage  on  £911  12s.  at  5s.  or  i  per  cent. 
5s.=l^|911   12        '  .      .  '    . 

2  27  to 
20 

6-68      Ao8.  £2  5s.  6|d. 

696  '  - 

4 

3-84 

12.  Required  the  Brokerage  od^876  &Ic.  at33i  cents,  or  at  J- 
per  cent*  i|8'76-^l 

29207     Ans.  $2  92c.  Of^tA. 

BUYING  AND  SELUNQ  STOCKS. 

Slock  is  a  general  name  for  the  capitals  of  trading  companies, 
or,  of  a  fund.  esUblishcd  by  government,  the  value  of  which  is  va- 
liable  • 

13.  Required  the  amount  of  £376  ISs.  bank  stock,  at  £73  per 


ccntt        160 
23 


375  16  Or  thus: 

|25|||375   15 


187  17  $           Subtract  93  18  9 
93  18  9  


-As  befora^£281  16  3 


Ans.  £261   l6  3 
14.  Required  the  amount  of  ^2195  50c.  bank  stock,  at  125  per 
rent.  |25;i|21 95-50 

Add  348 -875 


Ans.  ^2744-375 
15.  What  is  the  value  of  *6950  at  105  per  rent  ? 

^Ans.  j;7297  SOcls, 
%6.  Value  of  £226  of  slock  at  96  per  ^ent.  ?    Ajis.  £213  15i. 


4 
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TO  cmjcuute  interest  for  days. 

RULB    I. 

Mu]ti(dy  the  principal  by  the  days,  and  that  product  by  the  rate^ 
^nd  divide  the  last  product  by  366x1 00."^ 

15.  Reqoired  the  interest  of  J&360  10s.  for  175  davs,  at  6  per 
cent  360-6x175x6 

100X366    ='-ei0'17=£l0  7s,4jd. 

Rult  for  making  a  dituor  for  any  Rate. 

Multiply  365  by  100,  and  divide  by  the  rate^    Thus,  for  6  per 
365X100 

cent.     z =6083  divisor. 

o 

.  365X100 

For  5  per  cent. — -=7300  divisor. 

365X100 
For  7  per  Cent. 1: =±5214  divisor,  and  so  for  any  other 

rate.    Therefore, 

•  This  rule  1»  the  rftsult  of  a  stateii^nt  in  the  Double  Rtde  of  Three,  aa 
follows^  £  Rate4   Prin. 

As  100  :  6  ::  380*5  :  the  interest  for  1  year. 
Days.  Days. 

And  as  365  :      ::  176  :  the  iiiterest  for  175  days.    Wrou^t  accoidiug 
to  the  Rule  we  have    _j— -2L==£io  7s.  4Htheintei^  required. 

The  rule  for  finding  a  divisor  for  any  Rat^  is  a  contraction  of  this  result 
^      360-6X175X6    «^^ ,     .„  6  „ 

^^^       365X100     ^^'^^^'^3657050'    ^^^  dividing  both  part,  of  the 

last  fraction  by  6,  thd  Rate,  we  h.ve  ^~^'==^-'^'  Therefore  360-5 

^''^^?J^==^^^^'^^6^^  Inthesamewaydivisors 

are  formed  for  any  other  rate.   Hence  too*  the  2d  Rule  is  obvious,  for^^-I^SilllS 

^  6083 

=rthe  interest,  and  is  the  product  of  the  prin^al  and  days  divided  by  the  divi- 
sor formed  as  abovej 

When  the  time  is  g;iven  in  monih$^  the  divisor  is  foftned  in  a  similar  manner. 
Suppose  in  the  last  example  the  time  had  been  1 1  months.    Then, 
As  100  :  6  :i  360-5  :  the  interest  for  a  year,  and  as  12  i     ;:  11  months :  the  inter- 
^  i-      ,*  .•^       ^        360-5X11x6        ,      .  e 

est  for  11  months.    Then  ---- — -— — =:the  mterest  =  360-5  X 1 1 X -~ - 

12X100  ISOO"^ 

360-5X11      ,.  ,     ^  ,51 

— jjjj — .    If  the  Rate  were  5,  then  ^^jjjj=^.    Hence  the  rule  U  evident. 

AWe.  As  365  days. :  5  per  cent. ::  7300  days  :  100  per  cent  And  as  12 
months  t  5  per  pent  ::  ilO  months  :  100  per  cent.  Hence  it  is  evident  that  if 
the  Rate  be  5»  any  prinoipol  wiU  gain  100  per  cent:  that  is,  will  double  in  7300 
days  or  240  months.  And  at  6  per  cent,  any  sum  will  double  in  6083  days,  or 
SOO  months,  and  at  7  per  cent,  in  5214  >  days,  or  171 Z  month?. 
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Rule  It. 

Multrplj  the  pfiotipdl  by  the  days  ;  dirrde  by  6083  lor  B  per 
ce)it.  and  7300  for  5  per  cent*  (the  dajrs  in  which  any  sum  will 
double  at  those  rates)  aod  the  quotient  is  the  interest.  For 
viOBths,  mohiply  the  principal  by  them,  and  diride  by  206  for  6 
per  cent,  or  240  for  5  per  cent,  (the  months  in  which  any  sum  will 
double  at  those  rates)  and  Che  qnotient  is  0ie  answer. 

Hence,  when  interest  rs  to  be  calculated  on  ca^h  accounts,  or 
acceonts  current,  where  partial  payments  are  made,  or  partial 
debts  contracted ;  muhiply  the  several  balances  Hito  the  days  they 
are  at  interests  which  should  be  done  at  every  transaction,  and  the 
sum  of  these  products  divided  by  6083  and  7300  will  give  the  in- 
terest at  6  and  5  per  cent.  For  any  other  rate,  make  the  proper 
addition  »r  deduction,  or  6nd  a  divisor  as  before  directed. 

W'  de  at  short  periods,  subtract  the 

ievei  rial  suih  in  their  order,  placing 

their 

16  le  January  I',  1807;  that  $75  was 

paid  ti,  $80  April  9th,  and  Jane  7tb, 

$145  6  and  7  per  cent  ? 


Uafes.        1 

t^ill. 

Days.  (Products. 

January  1. 

$360 

33 

11560 

Feb.  3,  paid 

75 

30 

Balance, 

275 

;    8250 

March  5,  paid 

50 

35 

Bafatice, 

225 

787^ 

iiprti  9,.  paid 

80 

59 

Balance, 

145 

8555 

'June  7,  paid 

145 

1 

7300)36230(4-^5 

Ans.  $4  96c.  3m.  at  5  per  ccnf. 

6083)36230(5^55 

Ans.  $5  95ic.  at  6  per  cent. 

5214)36230(6-948 

Ans 

.$6  9 

4c.  8m.  at  7  per  cent. 

After  the  dales  are  pfaced  in  the  margin,  the  pnmber  of  days  ir> 
each  of  those  periods  is  to  be  computed^'and  marked  against  it» 
respective  sum  ;  lastly,  divide  the  swn  of  the  products  by  6083,  ic: 

Interest  on  accounts  current  is  calculated  nearly  in  the  same 
manner. 

17.  Compute  the  intereal  at  6. per  cent,  on  the  ibllowini;:  ac- 
count to  August  10th.  *  • 
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i807. 
Jan.  1,  .To  Path,     - 
Feb*  10,  To  do. 
^»y  16,  To  4o.    . 
JuljF55,Tod9. 

1807. 


Jan.         l,lDr. 
Feb.     lOJDr. 


D.       1807. 
-      560  March  10,  %  jC^h, 
-    300  April  25,  By  do.     - 

140  June  16,  By  do. 
-     i00[Jnly«l,Bydo,     n 

|D8.|l>ays.[    Products  I     Df>     Cr. 


U5B 
Cr 

D. 

120 

130 

'450 

^60 


^arch  10, 
April  25, 
May  16, 
June  16, 
July  21, 
July     25, 


.  Aug.    10, 
^083)131820(21-672 
.Am  |21  67c.  2m 


Dr. 
Cr. 

Dr. 
Cr. 

Dr. 
Dr. 

Dr. 
Cr, 

Dr. 
Cr. 

Dr. 
Dr. 


1560 
300 

860 
120 


740 
130 

610 
140 

750 
450 

300 
160 

160 
100 


Dr.  250 


40 
28 
46 
2P 
^2 
35 


16 

221 


2240O 


24080 


34040 


12200 


24000 


10500 


600 


4000 
131820 


J5560  iW^ 

300  130 

140  450 

lOQ  l50 

1100  850  * 
850 

250  Balance. 


January  SO 
February  2^ 
March  31 
April 
May 
June 
July 
August 


30 
31 
SO 
31 
10 


Day?      221 


Here  the  sums  on  either  side  are  introduced  according  to  the 
order  of  their  dates  ;  those  on  the  Dr.  side  are  added  to.  the  kr- 
oner balance,  and  those  00  the  Cr.  side  subtracted.  Be^r^  wii 
f:alcnlate  the  days,  we  try  if  the  last  sum  {250  be  equal  to  the  bal- 
ance of  the  account,  which  proves  the  additions  and  subtraqtions. 
And  before  multiplying  vre  try  if  the  sum  of  the  column  of  dajQ 
be  eqoal  to  the  numbec  of  days  from  January  1  to  August  10. 

When  payments  are  made  at  considerably  distant  periods,  it  is 
u«nal  to  calculate  the  interest  to  the  date  of  each  p^ment,  and 
add  it  to  the  principal,  ahd  tbf  n  subtract  the  payment  from  th^ 
amount. 

18.  A  note  was  given  for  jji540  the  18th  August,  1804,  and  there 
fvas  paid  the  19th  of  March,  1805,  $50,  and  the  19tfa  of  December, 
1805,  $25  ;  and  the  23d  of  September,  1806,  $25  ;  and  the  18th 
of  August,  1B07,  $110:  Required  the  interest,  and  balance  due  on 
the  1  Iti^  of  November,  1807,  at  ^  per  cent.  ? 
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A  oote  given  18lb  August,  1804,  for  ^540 

loterest  to  19th  March,  1805, 218  days,  ^19-362  19*352 

'       *  '  6^352 

Paid  19th  March,  1805,  50 

Balance  doe  19th  March«  1805,  509*352 

Intereat  to  I9ih  Dec  1805,  275  days,  23*022          23022 

Balance  due  19th  Dec.  1805,  532  374 

Paid  19th  Dec  1805,  25  00 

Balance  dpe  19th  Dec.  1805,  507*374 

Interest  to  23d.  Sept.  1806,  278  days,        ?3*197  23197 

Balance  due  23d  Sept.  1806,  530  571 

Paid  23d  Sept.  1806,  25  000 

Balance  dqe  23d  Sept.  1806,  505  571 

Interest  to  18th  Aug.  1807,  323  days,         27  343  27-343 

Balance  due  18th  Aug.  1807,  532*914 

Paid  18th  Aug.  1807,  110* 

Balance  due  18th  Aug.  180*2,  422  914 

Interest  to  Uth  Nov.  1807,  85  days,  5*909  5-909 

Balance  due  llth  Nov.  1807,  428*823 

Amount  of  interest  paid,  ^98*823 

19.  A  owes  B  the  following  suoif,  with  interest  at  6  per  cept 
per  annum :  }60  for  7  months,  $15^  for  9  months,  {75-50  for  3 
months,  {365-25  for  8  months,  and  510*20  for  5  months :  Ke<^uired 
the  amount  ? 

{    iSO     Xt=  420 
.150      X9=1350 

75-50X3=  22G  50 
365-25x8=2922 
610  20X5=2551 

. $ 

1160-95  2^)7469  50(37»347  Interest. 
1160*95    Principal. 

Ans.  $1198  297  Amount. 

20.  A  note  for  {1000  is  given  January  1,  1803,  with  intengjit  at 
6  per  cent  per  annum  ;  February  19,  1603,  {100  are  paid  ;  Jiine 
7,  1803,  {150;  April  14,  1804,  $37  50;  July  11, 1804,  {75  ;  Sept. 
29,  1804,  {250;  Dec.  17,  1805,  {39;  March  4,  1806,  {175; 
Aug.  7,  1806,  {105;  Oct.  30,  1806,  {50;  May  12, 1807,  {40,  and 
Nov.  17, 1007,  {72  :  How  much  is  due,  January  1, 1808  ? 
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SIMflE  INTEREST  BY  DECIMALS. 

A  TABLE  OF  HATIOg,  PROM  ONE  FOUND,  tlC,  TO  TEN  POVNDS. 


Rate  per  cent. 

ratios. 

rate  per  cent. 

ratios. 

rate  per  cent. 

1  «do«. 

1 

•01 

4 

•04 

7 

•07 

H 

0125 

4i 

•0425 

7i 

•0726 

H 

•015 

H 

•046 

H 

•076 

n 

•0176 

H 

•0476 

n 

•0776 

i 

•02 

6 

•05 

8 

•08 

n 

•0226 

H 

•0626 

H 

•0826 

H 

•026 

H 

•066 

8* 

•085 

2f 

•0275 

H 

•0676 

Bi 

•0876 

3 

•03 

6 

•06 

9 

.09 

Si 

•0325 

6} 

•0626 

^i 

•0926 

H 

•036 

6* 

•066 

H 

•096 

^ 

•0376 

6f    , 

•0676 

n 

'0976 

• 

10 

1 

Ratio  is  the  Simple  Interest  of  £l  or  ^1  for  1  year,  at  (be  rate 
per  cent,  agreed  on,  and  is  found  by  dividing  the  rate  by  100,  and 
reddciiig  it  to  a  decimaU     Thus,  yj^=  06,  and,  xijf^'OB,  and  so  on. 

A  TABLE  for  the  ready  finding  of  the  decimal  parts  of  a  year, 
equal  to  any  number  of  days,  or  quarttrg  of  a  ye<ir. 


1    Days.  1  decimal  parts. 

days.    1  decimal  paris^  |  oayg,  |    dec.  parte.    \ 

'     l' 

2 
3 
4 
6 
6 
7 
8 
9 

•00274    • 

•00§479 

-008219 

•010969 

•013699 

•016438 

•019178 

•021918 

•024667 

10 
20 
30 
40 
60 
60 
70 
80 
90 

•027397 

•054794 

•082192 

•109589 

•136986 

•164383 

•191781 

•219178      ^ 

•246675 

100 
200 
300 
365 

•273973^ 
•647946 
•821918 
1  000000 

\  of  ayear=2d 
i  of  ayear=-6 
1  of  a  ycar=  75 

CASE  I.* 
The  principai,  time  ^  and  ratio  given  ^  to  find  the  interest  and  amount » 

Rule. 
Multiply  the  principal,  time  and  ratio  continoally  together,  and 
the  Ia9t  product  will  be  the  interest,  commission,  brokerage,  &c.  to 
-which  add  the  principal, and  the  sum  will  be  the  amount. 

<    *  This  is  a  canCractitfii  of  the  0enend  Role  fcnr  Simile  Interest.    If  the  .inter- 
est on  j^  or  $30  was  required  for  2  years  at  6  per  oent.  by.  the  general  rule, 

the  interest  is  --— -x 2=30 X—X2::=30X -06X2,  which  is  the  product  of 

pria<sipal, ratio, and tinw.     And  the  amount=30-|- tS0x06X^=^£3Q^e orf , 


Digitized  by 


Google 


kxi^  SIMFXE  INTEftKST  BV  PECIMALS. 

ExAHPtftS. 

I.  Required  tl^e  amouDt  or£537  lOs.  atSQ  per  ceat.  per  ftnoum^ 
6h  6  yew  ? 

PriDcipfti  syr-a 

MuUipYj  bjr  the  ratio=     -0$ 

Prodoci  32  ^SO 
Molttplj  hy  the  Une^         ^ 

.    lDtere8ts=:161-256 
Add  Ibe  pf  uicipal3s537*5 

Ainoiral=698-75 
20 


15  00  Am.  £698  159. 


Or,  637-5X06x5+537 -Scsje  693  158. 

t.  What  19  the  simple  interest  of  £917  I69.  9t«£5per  cant,  per 
annaam,  for  7  years  ?  Aos.  j632|  4  7. 

^  Whal4a  the  aBaoopt  or4^1  )7a.  ^i£^  per  cent,  per  annuaiiy 
for  31  years  ?  An«.  J&449  3  If 

4.  What  13  the  amount  of  £235  38.  9d.  at  £64  per  cent,  per  an* 
cum,  from  March  5th,  1784,  to  Ko?.  23d,  1784  ? 

An8.je244  0  ^. 

5.  If  ray  correspondent  is  to  hare  £2|  per  ceat ;  what  will  bis 
coiBBHssiop  on£735  ]5s.  amount  to?  Ans.  £19  12  10^. 

6.  What  will  be  the  iotere3t  ^nd  amount  of £445  lOs.  io  3  years 
Mul  129  days,  at  £8^  per  cent,  pef  anaum  ? 

Anf.  Interest,  £126  19  8|,  and  the  amount=s£572  Q  M. 

7.  If  a  broker  disposes  of  a  cai^^e  for  me,  to  the  aaioant  of  £637 
}0i».  on  commission  at  £l|  per  cent  and  procuvea  me  aaotiMt)Qar|o 
^f  the  value  £817  15d.  o|i  cotpmitsioo  at£||  per  ceat  ;  what  wiil 
hh  commission,  on  bMh  cargo;ea,  aiiiotint  to  7        Asm*  £22  6  7. 

9^  W^t  is  the  simpU  interest  of  $66-66^  fer  rj  yeats  at  7  per 
fent.?  At^pi  |6e.to. 

9.  Find  the  amount  of  $1  for  9  year#  ^  tOQdaira^  conpoting 
interest  at  7  per  cent.  ?  Am.  ^1  66c.  8m. 

10.  Wharis  the  interest  of  ^236  at  5  per  cent.  6ft  one  yeair  and 
300  days  ? 

1 1.  Koqnired  the  interest  on  $6485  at  6 percent  for  twoyeata, 
li^  months  and  20  days. 

CASE  IL 

Tkc  amoupU,  iioht,  and  ratio  given,  iofind  thi  principal. 
Rule. 
MnhipTy  the  ratio  by  the  time ;  ad<l  niuty  to  the  prodact  for  » 
dirtsor,  by  which  sum  divide  the  amount,  and  the  quotient  will  be 
the  principal.* 

*  In  the  (leiDonstration  of  the  Rule  for  Caae  I.  it  was  provetl  that  the  junonot 
=^e  prJQcJiml  added  to  tho  product  of  the  principal,  ratio,  aad  time,  or.  taking 
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Examples. 

1.  What  principal  win, amooat  to iSl 045  14.^.  id  7  jear3»  at  £9 
per  cent,  per  aoouin  ? 

Ralio=-06 
Maltiply  by  the  time^     7 

Prodact=-42 
Add  1- 

Diviflor=I-42)lO45-7(736,4084+=£736  8  «, 
1045-7 

Or, =aje736  6  2  Ans. 

•06x7+1 
&  What  prhicipal  will  amoaat  to  £3810,  to  6  years,  at  £4|  per 
cent  per  annnm  ?  Ans.  £3000^ 

.3.  What  principal  will  amount  to  £666  9s.  0^  in  3|  years^  at 
£  5^  per  cent,  per  annum  ?  Ads.  £663. 

4.  What  {H^inctpal  will  amonnt  to  £335  7s.  3d.  in  3  years  and  97 
days,  at£9|  fet  cent,  per  annnm  ?  An$.  £255  19  0^. 

CASE  IH. 

The  amount f  principaly  and  time  given,  to  find  tJie  ratio. 

Rule. 
gohlnici  the  princip^il  from  the  amount;  divide  the  remainder 
by  the  product  of  the  time  and  principal,  and  the  quotient  will  be 
the  rtilio.* 

Examples^ 
I.  At  what  rate  per  cent,  will  £543  amonnt  to £705  18$.  in  Tt 
years  I  from  the  amount=c705-9 

Take  the  principals=543  * 

Divide  by  543x5=«27l5)16«.90(  06 
162-90 


Hie  nme  ext^mjAe,  the  amevnt,  33-6=30+30 X-OtJX  2,  or  which  ia  the  same 
thiBg,=l+-0(>Xi;x30.    DmUe  both  by  the  same  quantity;  1+ -OdX^i  and  the 

expreiiKm  Will  stin  be  equal,  and  we  have  .jq^qjg^  ;    Qiem 

esneeltbe  equal  terms  in  the  last  finction,  and  -^^ — ^-^zz^K^  that  is,  the  a- 

vetmt  divided  by  the  product  of  the  ratio  and  time  incr6ased  by  ],  g^res  a  quo- 
tient) wfaieh  is  the  principel.  The  same  may  be  shown  in  an^  other  example, 
•■^  hoKe  the  rule  is  generaL 


•  Under  cfoe  I.  it  was  shown  that  the  amount,  33*6=30+30  X-Oti  XH-    Take 
lliap»iiicipal,30,«hmibothsides,«nd33-6— 30=30X'06X2,or3-6=30X«X-06. 

*         ^  3-6        30X2X4)6 

Divide  both  ports  by  the  prodact  of  time  aad  principal,-  and  ■■  ;     •=.;■  ^    . — 

<r  -=-06,  the  ratio,  and  illustrates  the  tul^ 

•  30X2 
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705-9—643 

.    Or, =:.06=X6Ans. 

643X5 

2.  At  what  rat«  per  ceot.  will  £391  178.  amoimt  toX449  3g.  l^d. 
74qr.  mi  3 J  years  ?  Ans.  £4^. 

3.  At  what  rate  per  cent,  will  £4 13  128.  6(1.  amount  to  £546  48. 
70^.  in  4|  years  ?  Ans.  £6f 

4.  At  what  rate  per  cent,  will  £3000  amount  to  £3810  io  6  years  ? 

Ads.  £4|. 

CASE  IV. 
The  amount f  principal ^  and  rate  per  cent,  given ^  to  find  the  time. 

Subtract  the  principal  from  the  amount ;  divide  the  remainder 
by  the  product  of  the  ratio  and  principal ;  and  the  quotient  will 
he  the  time.* 

Examples. 

1.  In  what  time  will  £643  amount  to  £706  ISs.  at  £6  per  cent, 
per  annum  ? 

From  the  amoont^=706-9 
Take  the  principal=543 

Di?ide  by  643X-0e=32- 68)  162-9(5  y^acs,  Ans. 

162  9 

2.  fn  what  tune  will  £3000  amount  to  £3810,  at  4^  per  cent, 
per  annum  ?  Ans.  6  years. 

3.  In  what  time  will  £391  Hs.  amount  to  £449  39.  Ifd.  at£4x 
per  cent,  per  annum  ?  Ans.  3^  years. 

To  find  the  Interest  of  any  Sum%  at  6  per  cent,  per  annum,  for  any 
number  of  months, 

RULB. 

If  the  months  be  an  even  number,  multiply  the  principal  by  half 
{hat  number ;  and  if  the  months  be  uneven,  halve  the  even  months, 
tD  ^hiph  annex  ^ ;  thus  the  half  of  19  is  9-6  ;  and  multiply  the 
principal  as  before,  dividing  by  100  or  cutting  off  two  figures  manr 
at  tb6  ri|;ht  band,  than  there  are  decimals  in  both  factors,  wbieh 
reduce  to  farthings,  each  time  cutting  o£f  as  at  first. 

4.  What  is  the  interest  of  £345  169.  6d.  ibr  9  years  and  II 
months,  at  6  per  cent,  per  annum  ? 

^     .,  3-6        30X-06X2  '     .      3-fi    * ^^   •  ,  .        .„  ^^ 

timi  of  Ihe  Rule  for  Case  IV.  •' 
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SAMPLE  iNTERESt  BY  t>ECmAtS. 


et6 


Y.in. 
9  11 
12 


345*825     2)119  nuMiths. 

69-5        

'  59'5=5j  No.  of  inootbs. 

1729126 
3112425 
1729125 


X205*765875=£205  15  3|  Ans. 
Priiicipa|ifcle345  16  6 

Ainoaot=:j&551   11  9| 

.  A  intble  of  decimal  parh  for  every  day  in  the  twtffth  part  of  a  yeetr, 
which  consists  of  365^  days. 


dt^i. 

\dte.  jiU,\  daj/t,  \dtc.  pt8,\  days. 

dec,  pts,\  dayt,  \dee,  pt$,\  da^t.  \dec.  ptM.\ 

1 

•033 

7 

•230 

13 

•427 

19 

•624 

25 

•821 

2 

-066 

8 

•263 

14 

•460 

20 

•657 

26 

•854 

3 

•098 

9 

•296 

15 

•493 

21 

•690 

27 

•887 

4 

•131 

10 

•328 

16 

•526 

22 

•723 

28 

•920 

5 

•164 

11 

•361 

17 

•558 

23 

•756 

29 

•953 

6 

•197 

12 

t-394 

18 

•591 

24 

•788 

30 

-986 

To  find  (he  htirest  6f  any  Sum,  eilhen  for  Months,  or  Mohtks  and 
Days  at  6  per  cent,  per  annwn. 

.     /  Rule. 

tfditiply  the  principal  by  the  Dumber  of  months,  (or  months  and 
part0,  answering  to  the  given  number  of  days  io  the  table)  and  cut 
off  one  6gure  at  the  right  hand  of  the  product  more  than  is  re- 
quired by  the  rule  in  dectoials,  and  the  product  will  be  the  inter- 
est for  the  given  time,  io  shillings  and  decimal  parts  of  a  sbilliog.'*^ 

*  In  the  JVbfe,  under  the  General. Rule  for  Simple  Interest,  it  is  shown  Uiat 

when  the  ^te  is  6  per  cent  the  product  of  the  principal  and  haff"  the  number 

of  months  divided  by  100,  g^ives  the  Interest    Whence,  the  product  of  the  prin- 

4:ipal  and  the  number  of  months  divided  by  100,  must  give  iwUe  the  Interest. 

30*5  X 1 7 
Let  then  the  principal  £^5  be  put  to  interest  for  17  monthB.    Then  — ^ 

=:j£5'185=2x  JE'2^5925'=twice  the  interest,  and  the  interest  i§  2-5926.    Multi- 
ply by  20  and  the  interest  will  be  reduced  to  shillingB  and  the  decimal  parts  of 

n  shilling,  and  we  have  '       ■-=^>^^5925X20.     Divide  by  2,  and 

30-5x17x10  1"" 

too 

f«>5Xl7 


— =^^5925X80,  and  dividing  both  parti  of  the  fraction  by  10, 

-£2-5025x90,  that  is,  multiply  the  piincSpal  b^thsnumber  of  months 

and  cfiviie  the  product  by  10,  or,  cut  olf  only  one  fi^re  more  than  Ae  rule  for 
K  k 
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2ti0  SIMPLE  INTEREST  BY  DECiMALSi^ 

ExAMPtES. 

1.   What  18  the  interest  of       2.    What  16  the   interest  of 

£  100,  for  a  year  ?  £250  10s.  for  19  moaths  and  7 

Principal=100  days? 

Mult^by  the  inoDth8=»l2  Principal  =JE250-5 


Ans.  s.l20|0=£6 


Time=    19-23 


7515 

Note.  This  Table  may  also  be  .                               5010 

txsed  for  the  parts  of  a  year^  in  22545 

Compound  Interest,  after  having  2505 

worked  for  whole  years.    The  ^ — 

shillings,  &c.  in  the  principal  must  Ans.  s.481-7115 

first  be  reduced  to  the  decimal  ^  £24  1  8^ 
of  a  pound. 

Aiiii^r  Method  of  calcidating  Interest  for  Months,  ta  £6  per  cent. 

per  annum. 

R^LE. 

If  the  principal  consists  of  pounds  onfy,  cut  otf  the  unit  figure, 
and,  as  it  then  stands,  it  will  be  the  interest  for  one  month  in  shil- 
lings and  decimal  parts  t-^lf  it  consist  of  pounds,  shiflings,  kc.  re- 
duce the  shiUiags,  &c.  to  decimals,  which,  with  the  Quit  fignre  of 
the  pounds^  will  be  decimal  parts  of  a  sbihing.*    " 

E^lilMPtES. 

1.    What  h  the  interest  of  2.     What  is  the  interest  of 

£  175,  for  5  months  r  £255  fSs.  for  7  months  ? 

£l7&=I75shiU.3=nntere8tfor  ShiW. 

1  month.                            17-5  £255  f6=26-58  int.  for  1  nw^. 

Multiply  by  the  time=:      5  7 

2|0)87-5  2|0)n9  06 

An*.=£4  7  6  Ans.  £«^19  0J 

decimals  requires  and  you  have  the  iHterest  in  shillings  and  decimal  parts  of  a 
shilling.  If  there  be  montbi  and  days,  the  days  being  made  decimals  from  the 
table,  tiie  same  rule  would  manifestly  apply. 

*  This  rule  is  only  a  contraction  of  the  following  process  by  the  Double  Rule 
©f  Thi'ee,  to  find  the  interest  of  any  sum,  e.  g.  £36,  for  1  month. 
As  100  :  6  ::  36 

12  :      ::  1  month  :  the  interest. 

Hence  -i^i2L-:je.i8=,3-6s.  the  interest  fori  moftdi.    But  ■^^^^^^'  == 

12X100  .  12X100-    ^ 

the  interest  in  shillings,  or  shillings  and  decimals,  and  cancelHng  the  equsil  {»rlj, 

6X36X20  1X36X2  1X36X1   36  ^^  ,.  ,    '  , 

we  have  --. ~— =:■  = = — =3'6  ebiUinirB^    Jf  ^bere  be  4e-* 

cijnals  of  a  pound,  the  rule  would  be  equally  correct* 
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SIMPLE  INTEREST  IN  FEDERAL  MONET.        967 
SIMPI4E  INTEREST  IN  FEDERAL  M)NEY. 

PftOBLCM    I. 

When,  the  principal  is  given  in  JVto  England  poundt^  $hUlings^  ^c, 
and  the  oiifitfa^  interest  is  required  in  federal  money,  at  6  per  cent* 

RULR. 

Reduce  the  shillings,  &c.  lo  their  eqoiva1«nt  decimal,  by  inspec- 
tioD,  divide  the  whole  by  5,  and  the  quotient  is  the  annual  inter- 
est:  Or,  inultiply  the  principal  by  2;  and  the  product  (having  (he 
unit  figure  of  the  pounds  cut  off)  will  be  (be  interest  as  before."*^ 

Examples. 
\ .  Required  the  annual  interest  of  £617  Ss.  7^.  at  6  per  cent*  ? 
3s.=s-16  6)617181 

7Ad.=  030  D,     €•  m. 

Excess  of  12=*00l  103-436=|03  43  6  Ans. 

Or,  517I81 

•181  2 

D.    c.   m. 

103-4362= 103  43  6^. 
?.  Required  tlie  annual  interest  of  £1,  in  cents  ? 

Ans.  20  cents. 
• 

Problem  If. 

When  the  principal  p  given  in  New  England  currency,  and  the  ^ 
Uresi  and  amount  are  required  in  federal  money  at  6  per  cent. 

Rule. 
Reduce  the  New  England  money  to  federal,  then  divide  the 
principal  by  20  and  that  quotient  by  6 ;  add  those  quotients  to- 
gether, and  they  are  (he  interest ;  or  add  th^tQ  to  the  pj^tnclpal, 
And  their  sum  is  the  ai^ountt 

Examples. 
i.  Required  the  amount  of  £425  I63.  ^d.  for  1  year,  at  6  per 
cent.  ? 

*  This  rulci  is  a  co^itraction  of  the  followlDg  process.    By  the  General  RuT« 

(*>r  Simple  IntereQt,  (in  the  first  example)  the  annual  iuterastrs <,  ■ 

This,  multiplied  by  20,  would  be  reduced  to  shilling;8  and  decia^ls  of  a  shining, 
and  divided  by  6,  would  be  reduced  to  dollan  and  decimals  of  a  dollar.    TheA, 

.Sl7-inix6x20    517181X1     617-181       ^,^^  ^^     ^, 

~ = = r  =  $103  43c.  6Xm. 

100X6  5X1  5  ^  »«^ 

^    617181X6X20    617181X1X2    517-18IX2     ,,  ^.^,     ^     ^,^„    _^ 

^^       100x6     =—^^Y--'—i^--^svmt^2^$m-m^, 

t  Drviding^  the  principal  bj  20,  gives  the  interest  at  5  per  cent,  because  5  is 
one  twentie^  of  a  hundred ;  then  dividing  this  qtiotient  by  5v  evidently  gives 
the  interest  for  1  per  cent.  Then,  as  5-f  1=6,  the  sum  of  the  two  quotients  will 
be  the  inUrttt  at  6  per  cent,  .  ' 

Interest  at  6  per  cent  may  often  be  calculated  most  easBy,  by  /hiding  the  in- 
terest at  6  per  cent,  and  addiq*  one  fiflh  of  this  interest  to  itself  {or  fr  per  cent." 
And  a'id  two  fifiba  of  it  to  i^^eif,  and  you  have  the  intercut  at  7  per  cent. 
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S68       INTEREST  OK  BONDS  AND  OBLmATIOKS. 

•8  •  3)425-835 

•034  20)1419-450 

•001  .     '6)70-9725- 

— ^  141945 

•835  ■    ■ '  ■ >      D.     c.  in. 

1604*6170=rl504-61  7.  An«. 
2.  Required  the  amount  of  £l  1 2  48.  6d.  for  one  year  ? 

Ana.  ^396'52c  7ip.  9dec. 


f. 


PitOBtEM   HI- 

n%en  ifu  principal  is  New  England  currency,  ani  the  monthly  in- 
terest is  required  in  federal  money. 

Rule. 
Redoce  the  shillings,  Stc.  to  deeiamls,  by  i|i8|iection«  then  sepa- 
rate the  right  hand  figure  of  the  f^oands  with  the  decimals,  di?ide 
by  6|  and  the  quotient  is  the  answer  in  dollars,  cents,  kc* 

"^  Example, 
Required  the  monthly  interest  of  J&425  IGs.  ^d.  in  federal  mo- 
ney?               '8 

•034  6)42-5836 

•001 D.  c.  ow 

7*09726:^7'09  U  Ana. 

;          »         «-836  '                                              ,          . 

INTEREST  ON  BONDS  AND  OBLIGATIONS, 

HAVINQ  PARTIAL  PAYMENTS    ^NDQRSEIU 

.As  th^re  isjnu^h  diversity  of  opinion  relative  to  the  compulation 
of  lawful  interest  in  these  cases,  several  Kulies  will  be  given,  con- 
nected with  the  practice  of  the  Courts  of  several  of  the  States. 
The  difference  of  the  rules  depends  on  the  principle  assumed  in 
respect  to  the  time  when  interest  bei^omes  due. 

Rule  I. 

The  following  role  is  generally  thought  to  allow  too  little  inter* 
e^t.     ft  is,  however,  adopted  in  some  of  the  Slates. 

Find  the  amount  of  the  principal  and  interest  (br  the  i^hole  tiifae  ; 
then  find  also  the  amount  of  each  endorsement  for  the  time  il  ban 
been  paid.  From  the  first  amount  deduct  the  sum  of  the  amohntA 
of  the  several  endorsements,  anc|  the  remainder  is  the  balance  due. 

This  rule  involves  the  following  points ; 

1.  Interest  is  not  due  until  th<t  obligation  is  paid. 

*  This  rule  is  a  contraction  of  the  followin*  procew. =  the 

**    ^^  ^  6X100X12  iXlOxa  AOXt>  6 

•  thft  mpulhly  intcroBl  m  dollars  and  dccinpals  of  a  dcUar. 
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BITEMEST  ON  BOKDS  AND  OBLIGATIONS.       2€d 

t 

2.  Heace,  ioterest  mnst  be  allowed  on  the  endonenentfl  from 
the  time  they  were  severally  made. 

Note.  A  shorter  method  of  computing  interest  according  to  this 
rale,  may  be  seen  in  eiamples  16  and  17  of  Simple  Interest  The 
absurdity  of  this  role  may  be  seen  in  the  following  manner.  Sup* 
pose  1  borrow  ^lOO  at  6  per  cent  for  ten  years,  and  pay  six  dol- 
lars at  the  end  of  each  year,  what  will  be  doe  at  the  end  of  10 
years  ?  The  amount  of  |100  is  $}60.  But  the  first  endorsement 
of  {6  has  borne  ioterest  for  9  years ;  the  second,  for  8  years ;  the 
third,  for  7  years,  and  so  on  ;  so  that  six  dollars  hare  in  fact  been 
drawing  interest  for /or^  ^ve  years,  and  thus  produced  J^16'20  of 
interest.  This^addedto  the  nine  endorsements  of  ^6  each,  givet 
$10'JtO.  That  is,  while  I  have  paid  only  the  annuafinterest  of  ^6. 
theVrincipal  has  actually  been  reduced  ^16'20«  By  paying  $6 
Annually  for  25  years,  and  cqmputing  interest  on  the  several  en- 
doraementd  by  this,  rule,  the  whole  principal  would  he  paid,  and 
the  lender  would  be  indebted  to  the  borrower  the  sum  of  ^?,  while 
in  fact  the  lender  had  received  no  part  of  the  som  lent 

RucE  II. 

The  following  rule  was  drafted  by  the  late  Judge  Sedgwick,  and 
ordered  by  the  Court  of  Common  Pleas  for  the  County  of  Berk- 
shire in  1791,  and  is  the  Rule  now  used  by  the  Courts  of  Massa- 
chusetts. 

*^  On  all  contracts  carrying  interest,  on  which  partial  payments 
may  have  been  made,  the  principal  sum  with  the  ioterest  thereof 
shall  be  formed,  at  the  time  of  payment,  into  an  aggregate  sum, 
from  which  shall  be  deducted  the  sum  paid,  if  one  yearns  interest 
shall  have  become  due,  and  if  not,  then  the  interest  shall  be  cast 
to  the  end  of  the  year,  and  the  aggregate  formed  as  aforesaid,  and 
from  the  same  the  payment  or  payments  and  the  interest  thereof 
ft'om  the  time  or  times  of  payment  shall  be  deducted,  and  the  bal- 
ance or  balances  thus  formed  shall  bear  interest,  and  so  from  time 
to  time,  provided,  that  in  no  instance^  interest  shall  be  cast  on  a 
greater  sum  than  the  principal  sum  nor  on  any  interest  accrue^!.'* 

[Records  of  the  Court] 

This  rule  involves  the  following  principles. 

1.  That,  when  an  obligation  has  borne  interest  for  one  or  more 
yearSj  interest  is  not  due  at  intervals  of  time  less  than  one  year. 

2.  Interest  is  to  be  computed  to  that  endorsement,  which,  to- 
g^ether  with  the  preceding  enc^orsement  or  endorsements  and  its 
or  their  interest  since  the  time  of  payment,  shall  be  equal  to  or 
'•xceed  the  interest  on  the  principal  when  this  endorsement  is 
made,  proirtded  one  year^SL  interest  shall  have  accrued.  The  re- 
mainder is  a  new  principal,  on  which  interest  is  to  be  computed 
A5  before. 

3.  Interest  is  allowed  on  all  endorsements  from  the  time  of  their 
payment,  nntil  the  year  has  elapsed,  or  until  an  endorsement  is 
made  bej^ond  the  year,  which  with  the  preceding  endorsement  or 
endorseihents  and  its  or  their  interest,  eqmls  or  exceeds  the  in- 
terest due  at  snch  endorsement. 
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rr^       INTEREST  ON  BONDS  AND  OSUGATION^. 

4.  Interest  is  not  allowed  on  interest^  becaqse  tte  dejection, 
when  n^ade,  is  intended  to  pay  the  interest  then  dae,  a«4  Uie  ^ti- 
cess,  if  any,  goes  to  reduce  the  |>rincipal. 

5.  The  design  of  the  rurle  is  to  gi?e  the  Interest  a^  nearly  annu- 
ally 9»  (be  endorsements  will  admit.  But  if  endorsements  are  not 
made  on  the  obligation,  the  rule  implies  that  the  interest  is 
■ot  due  until  (he  obligation  la  paid  ;  and,  it  is  well  knoivo,  that  the 
Courts  wilt  not  sustain  an  action  for  the  payment  of  the  interest 
from  year  to  year,  unless  the  obligation  contains  the  eipress  con- 
dition that  the  interest  shall  he  paid  annualtf. 

Note.  In  (he  **  Scholar's  AHthmetick/'  and  in  the  '*  Mercan- 
trie  Arithmetick,**  the  Rule,  said  io  t^e-esiablished  by  the  ()oartsof 
Masi«Bcbusetts,  is  precisely  (he  same  as  that  established  in  the  State 
ef  >fe«v  York,  which  wiH  be  fotmd  on  a  fbllowirtg  page.  It  ivill  be 
evident  from  a  comparison  of  the  preceding  Rule  and  thatf  of  NeiT 
York,  that  the  computation  of  interest  ou§;M  to  be  considerably  dif- 
fcreot  iu  tbe  two  States.  ' 

Rule  III. 

The  fiiHowing  Rule  was  eslabliehed  by  the  Soperioi'  Co^rt  of 
Connecticut  in  1764. 

•*  Compute  the  interest  to  the  time  of  the  first  payment,  if 
tb»t  be  One  year  or  mure  from  the  time  the  interest  commenced^ 
add  it  to  tbe.  principal,  and  deduct  the  payment  from  the  suna  totat 
If  there  be  after  payments  made,  compute  the  interest  on  the  bal- 
ance due  to  the  next  payment,  and  then  deduct  the  payment  as. 
•hove  ;  and,  in  like  manner  from  one  payment  to  another,  till  all  the 
payments  are  absorbed  j  provided^  the  time  between  one  payment 
and  another  be  one  year  or  more.  But  if  any  payment  be  made  be- 
fore one  year's  interest  hath  accnred,  then  compute  the  interest  on 
the  principal  sum  due  on  the  oblige; tion  for  one  year,  add  it  to  the 
principal ;  and  compute  the  interest  on  the  sum  paid,  from  the  trme 
it  was  paid,  lip  to  the  end  of  the  year,  add  it  to  the  sum  paid,  and  de- 
duct ihat  sum  from  the  priocipal  and  interest,  added  as  above.  If 
^ny  p;*yroent6  be  made  of  a  less  sum  than  the  interest  arisen  at  (he 
time  of  such  payment^  no  interest'  is  to  be  coniputed  Init  only  on 
llw^  principal  sum,  for  any  period.'* 

Thi^Hule  involves  the  same  principles  as  Rule  II.  with  the  fol- 
lowing, viz. 

That  if  an  endorsement  be  maile  after  a  year's  interest  has  ac- 
rrued,  hut  which  ra  less  than  this  interest,  it  shall  not  bear  interest 
like  the  endorsements  made  before  s^  year's  interest  has  become 
due. 

Tivm  IV. 

The  t>vIlowing  Rule  is  established  for  the  |>ractice  of  the  Courts 
in  the  State  of  New  York. 

•*  The  Rule  for  ca^tinjr  Interest,  when  partial  payments  hare 
^rn  made,  is  to  apply  the  payment,  in  the  firM  place,  to  the  ditf* 
•barge  of  Ihe  interest  then  due.  If  the  payment  eiceeds  the  in- 
terest, tbe  surplus  goes  towards  discharging  the  principal,  and  the 
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IJJTEFIPST  ON  BONDS  AND  OBt WAT  10^5.        871 

«Qb9e<{«eflt  tnCefeetU  to  be  combated  oothe  balance  of  princifil 
remakitBg  due.  If  ^^e  payioent  be  less  than  tbe  interest,  the  «u<r- 
plus  of  iikterest  m^st  not  be  taken  to  augment  the  prmcipal;  imt 
interest  continues  on  the  ibrmer  principal  nntfl  the  period  irh^m 
the  payments,  taken  together,  exceed  the  interest  due,  and  then 
thesitpplus  is  to  be  applied  towards  discharging  the  principal )  and 
interest  is  ta  be  computed  on  the  balance  ofpriocipai  as  atforesaid." 
[Johnson's  Chancery  Reports,  Vol.  I.  page  17.] 

T4iis  Rule  contains  the  following  principles. 

]«  That  interest  is  due  at  any  time  when  a  pajrment  is  made,  if 
the  payment  is  equal  to  <he  interest  to  that  lime  :  if  not,  the  pay* 
raent  is  to  be  added  to  the  following  payment  or  payments,  until 
their  sum  is  equal  to  or  exceeds  th&  interest  then  accrued,  and  the 
balance  is  a  new  principal. 

S.    Interest  IS  not  allowed  on  any  eadoreement. 

3.  Interest  is  not  taken  on  interest,  because  the  interest  is  due 
when  the  endorsement  or  endorsements  are  made. 

Note.    Example  18  in  Simple  Interest  is  calcuhKed  by  this  it^ 

EUASPte.  I. 
,  To  be  cakolated  according  to  the  prece<1ing  Holes. 
For  va^ue  received  I  promise  to  pay  James  Fenny  or  order  <me 
thousand  dollars  on  demand  with  interest.  James Clold. 

inuary  1st,  1815. 
The  endorsements  were, 
March  1,  1816,  recetredon  the  above  Note,  75  d(^s. 
July  1,  1816,       .         .         -         -         .         20    do. 
Sept.  1,  1817,      -         -         .         -         .         20    do. 
Nuv.  1,  1817,      .         .        .         .         *      750    do. 

Aiarch  1, 1818, 100    do. 

W^t  is  the  biedance  due  July  1st,  ISIS,  interest  being  a1bw«d 
at  6  per  cent. 

$  ^  By  Rule  I. 

JOOa      Principal, 
^10      Interest  to  J«lj  1, 18i8,  being  d|  y^ara, 

1210      Amoont  to  do. 

75      Ist  endorsement  March  1, 1816, 

10*50  Interest  to  July  1,  1318,  being  2|  years, 

S5-50  Amount 

20      2ad  endenemen t  Jul j  1, 1 8 1  &, 
2-40  Interest  to  Juljr  1,  J818, 

22  40  Amount* 

20  3d  endorsement  Sept.  4,  1817, 

1       Interest  to  Jul^  1,  18ld«  being  V).aM»Btbs^  . 

21  Amount. 
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272       INtfiRESt  OK  BONDS  AND  dBLlGATtONSw 

750      4lh  eodorsemeDt  Not.  1,  1817, 
30       Interest  to  July  i;  1818,  beiog  8  oionths. 


780      Amount. 


100      5tb  endorsement  March  1,  1818, 
-    2      Interest  to  July  1,  1818,  being  4  months. 


102      Amount 
1010*90  Amount  of  the  several  endorsements. 


199- 10  Balance  due  July  1,  1818. 

$  By  Rule  II. 

1000      Principal, 

70      Interest  to  Ist  endorsement  March  1,1816,  being  14 
..— ..«^  [months. 

1070      Amount  to  do. 

75      Ist  endorsement — deduct. 


995      New  principal  March  1,  1816, 
99-50  Interest  to  4th  endorsement  No?.  1 ,  181^,  being  26mo. 


1094*50  Atnount  to  do. 


20      2od  endorsement  July  1,  1^16, 
1;60  Interest  tp  Nov.  1,  1817,  being  16  months, 


21-60  Amount  to  do. 


20      3d  endorsement  Sept  1,  1017, 

20  Interest  to  Not.  i,  1817,  being  2  months, 


20-20  Amount  to  do. 


750      4th  endorsement  Not.  1,  1817, 
41-80  Sumoftbe  amounts  of  the  tiro  preceding  endorsements. 

791-80  To  be  subtracted  from  1094-50. 


302  70    New  principal  >^0T.  .1,1817, 
12- 108  Interest  to  July  1, 1818|  being  8  months. 


314*808  Amount  to  do* 


100        5th  endorsement  March  1,  1818, 
2        Interest  to  July-  ij  1818,  being  4  months. 


102        Amount  to  do.  to  be  deducted  from  314-80&. 


212  808  Balance  due  July  1,  1818. 
199- 10        Do.  by  rule  1. 

13-708  Difference. 
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INTEREST  ON  BONDS  AND  OBLIGATIONS.       $73 

f  By  Role  III. 

1000  Principal, 

70  Interest  to  jst  endorsement) 

-' 

1070  Amount. 

75  Ist  £ndot8emeQt, 


995  New  Principal  March  1,  1816, 

99-50    Interest  to  4th  endorsement,  being  20  month^^ 


1094*50    Amount  to  do* 


20  2nd  endorsement, 

1*60    Interest  to  4th  endorsement^ 


21-60    Amount  to  do. 

20         3d  endorsement,  which  does  not  bear  interest,  because 

one  yearns  interest  has  accrued  on  new  principal. 
750         4th  endorsement. 


791-60     Deduct  from  1094*60, 


302-90     New  principal  Not.  1,  1817, 
12*31-6  Interest  to  July  1,  1818,  being  8  months, 


315*21-6  Amount  to  do. 


100         5th  endorsement, 
2  Interest  to  July  1, 1818,  being  4  months, 


102         Amount— deduct  from  315'21'6. 


213-21-6  Balance  doe  July  1,  1818, 
212-80-8  Do.  by  Rule  2. 


0*40  8  Difference, 
13- 1 1  -6  Do.  from  result  of  Rule  I. 

$  By  Rule  IV. 

1000  Principal, 

•70  Interest  to  1st  endorsement,  being  14  months. 

1070  Amount  to.  do. 

75  Ist  endorsement 


995  New  principal  March  1,  JL816, 

19-90    Interest  lo  Juiyi,  1816, 


i014-90    Amount  to  do. 

20         2nd  endorsement  July  1,  1816. 

994-90    New  Principal        do. 
L  1 
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274       INTEREST  ON  RONDS  AND  0»L1GATI0N?. 
79-59'2  Interest  to  Nov.  1,  1CI7, 


1074-49-2  Amooht  to  do. 


20  3J  endorsement, 

750  4Ui  do.  Nov.  1,  ISII 


770         Sum  of  th^ie  endoreecDentti. . 


304-49-2  New  principal  Nov.  1,  1817, 
608*9  Interest  to  March  1,  1818» 


310  68'1  Amount  to  do. 

100  5th  eodorseipeAt  do. 


210  681  New  principal  do. 
4*21  2  Interest  ioJulj  1,  laid. 


214-79  3  Balance  doe  do; 


15  69  3  DifTereoce  between  this  result  ami  thatby  Rule  f. 
1  98  5        do.  .        and  Uuie  II. 

177  6        do.  and  Rule  \\\i. 

f  By  Rule  IV.  at  7  per  cent. 

1000  Principal, 

198*33^  Interest  to  4tb  endorsement  Nov.  1,  1817,bcit)^34in. 

1198  33^  Amotml  to  do. 

865  Sum  of  the  lirst  four  endorsements. 


383-33^      New  principal  Nor.  1,  1817, 
7  77|     Interest  ta  March  1,  1818, 


34  Ml        Amontit, 

100  5th  endorsement, 


24111       New  principal, 

5  62  59  Interest  to  July  1,  1810, 


246-73  59  .Balance  due  ^o^ 

Example  2. 
On  J^n.  1,  1816,  Samuel  Trusty  owed  me  7 Vol*,  on  which  I  ivas 
to  receive  interejit  at  7  per  cent'  On  July  1,  he  paid4»e  1001.; 
on  Jan.  1  J817,  251. ;  w  Sept.  1,  251. ;  on  March  1,  1818,  251. ; 
on  July  1,  1819,  101.;  on  Sept.  1,  3901.;  and  on  Jan.  1,  1821, 
the  balance  :  What  was  the  halance  by  the  four  preceding  rule* 
and  what  is  the  whole  interest  paid  ? 

Rv1?.ilni    $ -Balance  due  £384  508]^. 

jiy  auic  I.  ^  ^yj^^j^  interest  paidJEi84-508f 

Rv  R..U  9   5  Balance  £410  3444. 

J>y  nuie  z.  ^  ^y^^^^  interest  paid £2 10  3544. 
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DISCOUNT,  575 

B»  Rule  3  J  Balapce  JE410  47m|. 
By  Rule  3.  J  j^^^^^^  £210  4'J18f 

„„  R„l.  A   J  Balance  £418-487+. 

^XAMPLf:   3. 

I  g»re  a  pforaiaiiory  note  to  A.  D.  March  1,  1817,  for  ^350. 
On  Dec.  1,  I  paid  $160;  on  April  1,  1818,  g35;  mi  June  1»  JIO; 
Jaa.  1,  1819,^40;  Dec.  1,^66  ;  and  March  1,  1820,  a  settlement 
fvas  made.  To  whoin  was  a  balance  due,  and  how  much,  comput* 
ing  interest  at  6  per  cent,  by  the  last  three  rules  ?     Ans, 


DISCOUNT 

IS  an  allowance  made  for  the  payment  of  any  sum  of  money, 
before  it  becomes  due,  and  is  the  difference  between  that  sum,  due 
some  ;ime  hence,  and  its  present  worth.    * 

The  present  worth  of  any  sum  or  debt,  ^\ie  some  time  hence,  is 
such  a  sam,  as  if  put  to  interest,  wonld  in  ih^i  lime  and  at  the  rate 
per  cent,  for  which  the  discount  is  to  be  made,  amount  to  the  sum 
ur  debt  then  dae. 

Rule  I  * 
As  the  amount  of  £100  for  the  gi^ep  rate  and  time  is  to  JClpO ; 
go  is' the  giyen  sum  or  debt  to  the  present  worth. 

•  That  an  allowance  ought  to  be  made  for  payings  money  before  it  becorara 
due,  which  ia  supposed  to  bear  no  interest  till  after  it  is  due,  is  very  reasonable  ; 
for  if  1  keep  the  money  in  my  own  hands  till  the  debt  shall  become  due,  it  is  plain 
I  may  make  an  advantage  of  it  by  putting  it  out  to  interest  for  that  time ;  but  if 
I  pay  it  before  it  is  due,  I  give  thiat  benefit  to  another ;  therefore  we  have  only 
to  inquire  what  discount  ought  lo  be  allowed.  And  here,  many  suppose  that, 
5ince  by  not  paying  till  it  becomes  cfue  they  may  employ  it  at  interest ;  there- 
fore, by  paying  it  before  due.,  they  shall  lose  that  interest,  apd  for  that  reason  all 
such  interest  oiig^  to  be  discount<^d  ;  but  the  supposition  is  false,  for  they  caiv 
not  be  said  to  lose  that  interest  till  the  tipie  arrives,  when  the  debt  becomes  due ; 
whereas  we  are  to  consider  what  woul(|  be  lobt,  at  present,  by  paying  the  debt 
before  it  becomes  due ;  tliis  can,  in  point  of  equity,  be  no  otiier  than  such  a  sun', 
which  being  put  out  at  interest  till  the  debt  sliall  becorfie  due,  would  amount  to 
lUc  interest  of  the  debt  for  the  same  time.  It  is  besides  plain,  that  the  advan- 
tage arising  from  discharging  a  debt  due  some  time  hence,  by  a  present  payment, 
according  to  the  principles  above  mentioned,  is  exactly  the  same  as  em}>Ioying 
tbe  whole  sum  at  interest  till  the  time  when  the  debt  becomes  due,  arrives. : 
for,  if  the  discount  allowed  for  present  payment  be  put  out  at  interest  for 
that  time,  its  amount  will  be  the  same  as  the  interest  of  the  yholc'debt  for  the 
fiam«time ;  thus  the  discount  of  J^  I06s  due  one  year  hence,  reckohiAg-  interest 
at  £G  per  cent,  will  be  j£6,  ftud  £6  put  out  to  interest  at  £6  per  cent,  for  one 
year,  will  amount  to  £6  7f.  2id.  which  is  exactly  equal  to  the  interest  of  XlOtJ, 
for  one  year  at  £6  per  cent. 

The  truth  of  tbe  rule  for  working  is  evideni  from  tlife  nature  of  Simple  Inter- 
est; for  since  the  debt  may  be  conwdered  as  the  amownt  of  some  principal  (call- 
**  \  here  the  present  worth)  at  a  certain  rate  per  cent,  and  for  the  given  time, 
that  amouBl  must  be  ia  the  same  proportion  either  to  it*?  principal  or  interest. 
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a?^  •  DISCOUNT. 

Subtract  the  present  worth  from  the  givea  sum,  and^the  remain' 
der  will  be  the  discount  required. 

6r,  As  the  amount  of  jSlOO  for  the  giiren  rate  and  time,  is  to  the 
interest  of  £100  tor  that  time  :  so  is  the  given  sum  or  debt  to  the 
discount  rmtred. 

Or,  In  fiieral  moneff,  divide  the  given  sum  by  the  amount  of 
^160  fer  the  given  time  and  rate  ;  point  off  from  the  right  of  the 
qw>lie«il,  two  places  lass  than  in  division  of  decimals  for  the  pres- 
ent wertfe. 

Examples. 

1.  Whatu,  the  dhcoant  of  ^  ^,f^  ll'- 1 "'"«  ^  y«""  ^""'^  **  H 

^  $2119  50c.  $     per  cent,  per  annum  : 

taterestof  ^lOOperannom^S  10 

2  -y^ar^. 

11 
Add  100' 

£        £     3.      JC  s.  d. 

As  £111  :  11  ::  636  17  :  63  0  2  disc.  Aos. 
je       £     :    £     8.       £     s.     d. 
Or,  As  111  :  100  ::  635  17  :  672  16  9J  present  worth. 
jC     s.        £     8.    d.      £  ».  d. 
And  635  17—572  16  9fx=:63  0  2i  discount 

IN    FRDERA£.^*WUISr. 

$         $         $       c.      J      c.  m. 
As  111  :     11  ::  2119  50  :  210  04  0^=discounC.     Or, 

2119-6x100 
As  111  :  100  ;;  2119  50  : — =  j!l909  45c.  9Jm.» 

present  worth;  and  2U9  5— 1909  4595=:;:210  0405=discouot  as 
before. 

2119-5 
Or,     ^^^    a=:i9'09459a;  and  1909-46953=f resent  worth,  as  be- 
fore. 

2.  What  is  the  present  worth  of  $350  payable  in  half  a  year, 
discounting  at  6  per  cent,  per  annum  ?  Ans.  ^3i39  80c.  dni. 

3.  What  is  the  present  worth  of  X65,  due  15  months  hence,  at 
ij  Q  per  cent,  per  annum  ?  Ans.  XGO  9s.  3^d. 

4.  What  is  the  discount  on  £97  10s.  due  January  22,  ttris  being 
September  7ih,  reckoning  interest  at  £b  oer  cent.  ? 

Ans.  £\   15  11. 

as  the  amount  of  any  other  8um,  at  the  same  rate,  and  for  the  same  tuaae,  to  its 
prinoipal  or  interiest. 

In  common  cases,  the  interest  is  taken  for  the  discount,  the  parties  not  attend- 
ing to  il\e  real  difference  between  discount  and  intenest.  Thus  $  100  diicounted 
iu  this  way  tV  r  a  year  at  6  per  cent,  or  $6  is  taken  out,  and  the  person  receives 
$94.  If  he  were  to  leud  the  $94  on  iiitcrest  ibr  a  year  at  tlie  same  rate,  he 
would  roecive  ^f  interest  $5  e4cts.  or  36  cents  less  than  the  above  discount, 
which  is,  in  fact,  discounting;  at  611  per  cent*  or  nearly  6*4  i)er  c6nt.  imtead  w 
ii  per  cent. 

Ill  Ji.Lak  piscount,  the  interest  is  considered  as  the  discount. 
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ABBBLEVIAtlONS  tN  DISCOUNT.  ^i 

^.  What  ready  monej  will  ^discharge  a  debt  of  ^1^5  doe  5 
months  and  twenty  days  hence,  at  6  per  cent.  ? 

Ans.  {1541  32c.  6f5. 

6.  Beogbt  a  quantity  of  goods  for  {250,  ready  money,  and  soM 
them  for  {300  payable  9  months  hence  :  What  was  the  gain,  in 
ready  money,  supposing  discount  to  be  made  at  6  per  cent.  ? 

Ans.  {37  8e.  l|m. 

7.  What  is  the  present  worth  of  {960,  ))ayable  a/ follows  ;  via. 
^  at  3  months,  |  at  6  months,  and  the  rest  at  9  months,  sapposiog 
the  discount  to  be  made  at  6  per  cent.  ?  Ans.  {936  70c. 

Rule  If. 

As  any  sum  of  money,  at  6  per  cent,  per  annum,  will  double^  at 
simple  interest,  in  200  ipopths  ;  therefore. 

To  200  add  the  number  of  months  for  which  the  discount  is 
required,  by  which  sum  divide  the  product  of  the  money  and  tim^» 
(in  months,)  and  the  qiMtiesI  will  be  the  discount. 

J.  What  is  the  discootf  rf  {150  75c.  for  a  year  ? 
200     150-76 
+  12        Xl2 

{cm. 

512)180900(8'633=^8-53  3  discount,  Ans. 

1130 

1060  150-75 

8-533 

700  i 

636         Present  worth  142-217 

640 
636 

4 

2.  Whal  is  the  present  worth  of  {426  55c.  at  6  per  cent,  to  be 
paid  8  montfis  hence  ?  Ans.  {410  14c.  5m. 

3.  What  is  (he  discount  of  £361  15s.  6d.  to  be  paid  1  year  and 
8  months  hence  ?  Ans.  £32  17s«  9^d. 

ABBREVIATIONS  IN  DISCOUNT. 

Any  principal  to  be  discounted  for  one  year,  at  any  of  the  fol- 
lowing rates,  (or  for  an^  rate  and  time,  whose  product  is  equal  to 
any  of  the  fbilowing  rates)  being  muHiph'pd  by  the  multiplier,  (if 
^oy.)  and  difided  by  the  corr^poading  divisor,  the  quotient  will 
be  the  discount. 
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ABBHEVIATI0N3  IN  DISCOUNT* 


Rates.* 


At  i 


2 

4 
5 
6 


-t-81  (or  by  9  and  9) 

-4-41 

T-26      ' 

-h2l  (or  by  7  and  3) 
-t*63  an«3x3 


8 

10 
12 

ll2i 


71  -r43  |ii>dx3 


y 


^27  andx2  (orx2  and-7-9  and  3) 
—13 

-r-28  andx3  (orxS;  aod~7  and  4) 
-T-  9 

ExAMPLrs. 


I.  How  much  iDU6t  I  abate  of  £5394  10s.  due  3  years  heocC| 
at  2|  per  cent,  per  annum  ?  JC5394  10«.  '     * 


X3 


27^-3=9)10789     0 
8,  therefore.  x2,  and-i-27         3)1198  16  6^ 

JC399  11    lOAns. 

2.  What  is  the  discount  of  ^546  62c.  5m.  for  ^  years,  at  1  per. 
cent,  per  annum,  (or  for  1  year,  at  8^  per  cent,  per  annum  ?) 

$     c.  m. 
13)546-62  5 

Ans.  ^42-04  8 

3.  What  is  the  discount  of  ^125  at  1|  per  cent,  per  annum,  for 
four  years,  (or,  at  4  per  cent,  per  annom,  for  1  j  years  ?) 

Ans.  fkO  ^95c.  2m. 

*  These  contractions  arc  obvious  from  any  example,  wrought  accordiuj  tu 
the  Qeneral  Rule.    Thus,  let  the  sum  to  be  discoimted  be  300  dollars. 
1.  At  U  per  rent.    Then,  by  the  Rule, 
lOU  :  U  ::  $J00  ;  discount,  or, 

405  5 

'4*4'*' 

406  :  5  ::  300  :  '^-±Z.=;^^  and  is  the  Rulf . 

.K)5         81 
CI  :  I  ::  300  :  the  cUscouut  required. 

e.  At  2  per  cent.     Then, 
102  :  2  ::  ;J00  :  discouni,  or, 


51 


300 
1  ::  300  :  di*coudt= —  . 


?».  At  2i  per  cent.    Then, 
102-5  :  e-5  y  300  :  discount,  or 
41  :    1    ::  300  :  Ac^wer  required. 
4.  At  0  percent..    Th#>n, 
1(>J»h:  ft  ::  300  :  dipcoant,  or, 
:27  ;  2  ::  300  :  Answer  required, 
fn  tlie  eame  way,  may  all  the  contractions  be  mjule.     Tlw  conUactions  j.r^ 
made  on  the  two  terms  of  the  proportion  '::i  hich  are  invariable,  when  the  rfUs  is 
|;ivcu. 
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DISCOUNT  Bt  DECIMALS.  g7J» 


DlSCX)Uj\T  BY  DEClMjiLS. 

The  ium  io  be  discounted^  the  time  and  the  ratio  given,  to  find  the 
present  worth. 

Rule. 

Multiply  the  ratio  by  the  time,  add  acuty  to  the  product  for  a 
diFisor ;  by  which  snm  divide  the  sum  to  be  discounted,  and  tbe 
4iuoUent  will  be  the  precenl  worth. ''^ 

Subtract  the  present  worth  from  the  principal,  or  sum  to  be  dis- 
counted, and  tbe  remaifider  will  be  tbe  discount. 

Or,  as  the  amonnt  of  £\  for  the  given  time,  is  to  £1,  so  is  the 
interest  of  the  debt  for  the  eaid  t^ane,  to  the  discount  reqoired; 

Subtract  the  discount  from  the  principal,  and  the  rcofiarnder  will 
be  the  present  worth. 

Examples. 
1.  What  is  the  present  worth  ot'  6001.  due  3  years  hence,  at  GL 
per  cent,  per  annum  ? 

First  Method. 
Ratio— 06 
Multiply  by  the  time=s    3 

Froduct=-18 
Add  1* 


Di?i80r=M8)600(508-4745  present  worth. 
600 
Or,  — — =;£503  9s.  6Jd.  Ans. 

•06x3+1 
Present    worth =508 •4745=£  508  93.    5Jd.  which,   subtracted 
from  the  principal,  will  give  the  discoant=£91  10s.  6}d. 

*  As  the  sum  to  be  discounted  is,  in  fact,  tbe  amount  of  some  principal  at  tlte 
^ven  rate  and  time ;  to  find  the  priocipal,  which  ifl  now  the  pre$eni  vorthm  you 
have  only  to  employ  the  rule  for  Case  2,  ip  Simple  Interest  by  decimals.     This  is 

the  roie  in  the  text.    Thus  in  Ex.  1,  by  said  Ca»©  2,  ■'  ■     — rc=the  principal,  in 

this  case  the  present  worth*  The  rerauinder  o(  the  rule  is  evident  from  what 
has  been  said  under  Discount,  %\Ae  1. 

JVofo  1.  hi  the  method  used  in  Simple  Interest  by  Decimals,  you  may  easily 
find  rules  for  obtaioiug  either  of  the  four  terms,  present  worthy  ralio^  time^  or  sun% 
to  he  discounted^  wheu  the  other  three  arc  ^iven. 

JVo/f  2.  When  the  ratio  is  'OC,  or  six  per  cent',  per  annum,  and  the  given  time 
ii  expresed  in  months,  if  the  debt  be  divided  by  unity  added  to  half  as  many 
hundredths  of  an  unit  as  there  are  months  in  the  *iven  time,  ^o  quotient  will 
he  the  present  worth.  Thus  for  8  yeaH  or  3G.month?,  tJie  divisor,  we  have  jusr 
Been  to  be  1T|-'06X3,=]+I8,or  1  addeil  to  half  as  many  hundredths  as  there 
are  months ;  if  the  time  be  3i  years  or  42  months,  the  divisor  ia  l-|-*0Cx3-5,=: 
14-*2I  ;  if  10  months,  then  lHh'06X||=l-f  00,^9  before;  if  2  mouths,  \hi% 
1+  -^  Xi'j,=l-f  01 ;  if  1  month,  then  1>^-0GX  A  "1 -'-*<><? '^^  ^"^^  ^°  <>0' 
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Second  Method. 

Ratio=<)6 
MuHipl/by     3     As  118  :  1  ::  108        ^ 

•13  — 

f-  Addl-  118)10800(91-525?, 

,  Amountof  11.  for  the  >  _,j.jg 
given  time  y 

And  600X'06x3=108=interest  of  the  debt  for  the  given  time.— 
I>ff8COQBt:^l'5254=i&91  lOs.  6d.  which  taken  from  the  principal 
will  leave  the  prettsnt  worth=£508  98.  6d. 

2.  What  is  the  present  worth  of  ^558  62c.  5m.  dne  2  jeara 
lience^  at  4^  per  cent  per  annum  ? 

First  Method. 

Ratio=()45 
X  Time=   2-      »         .  . 

•09 
+  1^ 


Divisor=l-09)668-625(512-5==presentwQrtl[j. 
645 

136 
'  109 

'272 
218 

558G25  545 

Or,  ==-^=$512-5Ans.     645  ^f   .  .. 

•045x2+1  ~— 

And  $558  625— $512'5=ii46  12c.  5m.=aiscount,  Or,  As  $\X)9 
(=amount  of|l  for  the  given  time)  :J!l  ::  g50  27625  (=  interest 
of  the  debt  tor  the  given  time)  :  ^C'125=(lii)Count  as  above. 
And,  $558-^25 — $46- 125«={512'5=p|-e8ent  worth,  as  above.  . 

3.  Reqnired  th^  present  worth  and  discount  of  $4125  50c.  at  6| 
per  cent,  per  annum^due  18  months  hence  ? 

.       5  present  worth  $3746  19c.  l^m. 
^°^-  I  df«u)unt  379  30      2^. 

4.  What  ready  money  will  discharge  a  debt  of  13541.  83.  due  ^ 
yearSy  3  months,  and  12  days  hence>  at  5^1.  per  cent,  per  annum  ? 

An8.jeil35  78.  9d. 
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DUTIES. 

DUTIES  are  assessed  upOQ  articles  imported  into  the  couotry, 
at  a  certaiu  rate  per  poand,  hundred,  ton,  gallon,  &c.  withont  re- 
ffpect  to  the  value  of  the  articles  ;  or  upon  articles  according  to 
their  actual  cost  The  latter  are  called  ad  valorem  duties.  The 
duties  are  computed  in  the  former  case,  on  the  most  obvious  prin- 
ciples, as  will  be  seen  in  the  following 

Examples. 

1 .  Required  the  duty  on  987%  of  chocolate  at  3  cents  per  pound. 

3 

1^29  61  cents,  Ans. 

2.  If  the  duty  on  molasses  is  5  cents  on  a  gallon  when  imported 
in  an  American  Tessel,  and  10  per  cent,  more  in  a  foreign  vessel, 
what  is  the  duty  on  3950  gallons  in  both  vessels  ? 

Ans,  $197-60,  and  $217-25. 

3.  Required  the  doty  on  lOCwt.  Sqrs.  14ft  of  cordage  at  $2*25 
per  Cwt.  in  aa  American  vessel,  and  at  10  per  cent,  more  in  a  for- 
eign vessel  ?  Ans.  $24-47  nearly,  and  $26-81. 

4.  What  is  the  duty  on  6hhds.  of  brown  sugar,  .weighing  53Cwt. 
Sqrs.  20%  tare  12ft  per  100,  at  2|cts.  per  pound  in  an  American 
v^asel,  and  at  TO  p%r  cent,  more  in  a  foreign  vessel  ? 

Ans.  ^132,  and  $145-20. 

Duties  ad  valortm  are  estimated  by  adding  20  per  cent,  to  the 
actual  cost  of  the  goods,  &c.  when  imported  from  or  beyond  the 
Cape  of  Good  Hope,  and  10  per  cent,  when  imported  from  any 
other  places.  Insurance,  commission,  &c.  do  not  belong  to  the 
actual  cost. 

The  duties  are  computed  io^  the  following  obvious  manner. 
When  the  cost  is  reduced  to  Federal  Money,  add  the  per  cent,  to 
the  cost,,  and  then  find  the  duty  per  cent,  ad  valorem. 

Examples. 
1.  What  will  be  the  duty  on  an  invoice  of  goods,  which  cost 
£786    15s.  sterling,  at  15  per  cent,  ad  valorem  when  imported  in 
an  American  vetoel,  or  at  10  per  cent,  more  when  imported  in  a 
foreign  vessel  from  England  ? 

jS     s.        $ 
786  16=:3493-17 
Add  10  per  ceQt.==::  349-317     . 

3842-487 


10  per  cent.=  384-2487 
5       do.       ~   19212436 


15  per  cent.^$57€-37-305  Ans.  in  Am.  vessel. 
16^  per  ct.=$63401         Ans.  in  For.  ship. 


M  m 
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2.  What  is  (he  duty  od  goods^  which  cost  io  India,  $27BO'dO^: 
imported  in  an  American  ship,  at  12^  per  cent,  ad  valorem? 

Aq8.  $41707fi. 


BARTER 

IS  the  eichaoging  of  one  comoiodity  for  anothei*,  atid  ieacLeea 
traders  to  propdKiun  their  quantities  lirithout  loss.^ 

Case  i.  - 

When  the  quantity  of  one  commodity  m  given,  with  its  value,  or  thai  of 
its  integer^  that  is,  of  tlb.  Icwt,  lyd.  ^c.  as  also  the  value  ^  the 
integer,  of  some  other  commodity,  to  be  given  for  it,  to  find  the  quan-^ 
tity  of  this  ;  or,  having  the  quptntU^  therey  given,  to  fijnd  the  fate 
of  seiUng  it* 

RiJle.  ' 
Find  the  valne  of  the  jj[iven  quantity  by  Ih^  concisest  meiho^ 
then  find  what  quantity  of  the  other,  at  the  rate  proposed,  yOii  may 
bare  for  the  saitee  money :  Or,  if  the  quantity  be  given,  &nd  from 
thenc<s  Ihe  rate  of  selling  it.  Or^  As  the  quantity  of  one  article  ii 
to  its  price,  sO,  inversely,  is  the  quantity  of  the  other  to  its  price* 
Or,  as  the  price  of  one  article  is  to  its  quantity  j  so  isivBrselyiitthm 
price  of  the  othel*  to  Its  quantity. 

EXARPLES.  ,     . 

1.  How  much  tea  at  98.  6d.  per  ft  nrast  be  given  in  barter  for 
156  gptllons  of  wine,  at  12s.  Sjd.  per  gallon  ? 

Galls, 
dd.  U  I  156 
i   UM2 

1C72 

39  •     .       . 
6  6 


9s.  6d.=114a 

1917  6 
12 

d.     m 

A9  114  :   1   :: 
price,     quan. 
s.    d.     gal^. 
Or,  As  12  3^  :  156 

23010 

d.           ft       oz. 
23010  ::  201  13/^  Aos. 
price,      quan. 
s.  d.      ft      oz. 
:,  9  C' :  201  13/^  Ans,  as  before. 

*The  Ru]es  m  Barter  are  onl/appUMitimia  of  the  Kule  efTto%Siii>iiw  eat* 
aSLj  ODjIerstooa. 


Digitized  by 


Google 


PARTER.  i&^ 

$.  H(Mf  much  gIoUi,  at  15s.  8d.  per  yard,  oto^t  be  (piveo  for  5cy^U 
9qrs.  191fai8.  of  steel,  at  5  guineas  per  cwt?    Ans.  52yda.  ^qrs.  Sn. 

3.  Suppose  A  has  350  yarda  of  linen,. at  25g.  per  yard,  which  h^ 
would -barter  witii  B  for  sugar,  at  $5  per  cw(.  How  mxich  sugar 
win  the  linen  come  to  ?  A^-  17cwt.  2  qrs. 

4.  A  luis  broadcloths  at  ^44  per  piece,  apd  B  ha^  mace,  at  ^1 
42c.  per  lb :  How  many  pounds  of  inace  must  B  giye  A  for  35 
pieces  of  cloth  f  Ans.  1084|ft. 

5.  A  has  7^wt  of  sugar  at  12  ce  nts  per  ft  for  which  B  gave 
t^ifp  }2^cwt.  of  tfour  :    What  wi|s  tt^e  flour  uted  at  per  ft  ? 

,'.  /       ..^.  7c.  2ai. 

CASE  n, 

ff  the  quanttU^  of  two  commodities  he  givfti,  catd  thtrat^  of  telling 
Mef/i,  to  findy  in  co^e  of  in^qualittf^  how  much  of  some  other  com- 
'    modity  must  be  given* 

RuLfS. 

Find  the  separate  yalues  of  the  two  commodities ;  subtract  the 
ess  from  the  greater,  and  the  difference  will  be  the  amount  of 
|he  tikird  commodity^  whose  qua^ty  anc^  ratf  may  l^e  easily  found. 

t.  T-wo  merchants  barter ;  A  has  30cwt.  of  cheese,  at  2ds.  64, 
per  cwt.  and  B  ha8<  9  pieces  of  brQadcloth^at  31.  15s.  per  jpi^e,: 
Whieh4Xiast  receiFe  moiiey  and  bow  iviuc)»  i 

Ans.  p  most  pay  A  jSl  10s. 

3.  A  and  B  would  barter ;  A  has  150  bushels,  of  wheat,  at  ^1 
25c.  per  bushel,  for  which  B  gives  65  bushels  Qf  bar|iey,  worth  62|t;. 
per  bushel,  antl'the  balance  in  oats  at  37^.  per  bust^el:  What 
quantity  of  oats  must  A  receive  froip  B  ?        Ans.  39 If  bushels.  ' 

CASE  III. 

Sometimes,  in  bartering^  one  commodity  is  rated  above  Oie  ready  money 
price  ;  then^  to  find  the  bartering  price  of  the  other,  sayl 

As  the  ready  money  price  of  the  one,  is  to  its  bartering  price  ;  sq 
is  iftctfof  the  other,  to  its  bartering  price  :  Neit,  %id  the  quanti- 
ty required,  according  to  either  the  bartering  or  ready  money  price. 

Examples. 

1.  A  has  ribbands  at  2s.  per  yard  ready  money  ;  but  in  barter 
he  will  have  2s.  3d.  B  has  broadcloths  at  323.  6d.  per  yard  ready 
money  ;  at  what  ratb  must  B  vsUue  his  cloth  per  yard,  to  be  equi- 
valent to  A's  bartering  price,  and  how  many  yards  of  ribband,  at  2s. 
3d.  per  yard,  must  then  be  given  by  A  for  488  yards  of  B's  broadl- 
clolh  ? 

AM.  B's  broadcloth,  atXl  16s.  6|d.  per  yd.  7939  yds.  rtbbanJ. 

2.  A  and  B barter;  Abas  150gaH6nsof  brandy,  at $1  37^.  per 
gaHoB  ready  n^oaey,  bat  in  barter  be  will  have  $1  50c« ;  B  has 
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linen  at  44c.  per  yard  ready  money ;  how  mast  B  seUliis'IioeQ  per 
yard  in  proportion  to  A's  bartering  price,  and  how  many  yards  are 
equal  to  A's  brandy  ? 

Ans.  barter  price  is  48c.  and  he  most. give  A  468yds.  Sqrs. 

3.  F  and  Q  barter;  F  has  Irish  linen,  at  60c.  per  yard»  but  in. 
barter  he  will  have  64c.  Q  delivers  him  broadcloth  at  ^6  per 
yard,  worth  only  $5  50c.  per  yard  :  Pray  which  has  the  advan- 
tage in  barter,  and  bow  much  linen  does  P  give  Qfor  148  yards  of 
broadcloth?    — 

c.       c.        ]{  c.      $    c. 
As  60  :  64  ;:  5  50  :  5  86f ;  therefore  Q,  by  selling  at  $6  hU 
the  advantage.    Thep, 

$      yds,         c.         yds.  qrs. 
As  6  :  148  ;:  64  :   13a7  S  linen,  Ant. 

4.  A  has  2Q0  yards  of  linen,  at  Is.  6d.  r^^  mo(f\ey  per  j^r^, 
which  he  barters  with  6,  at  1^.  9d.  per  yard,  taking  buttons  at  7^. 
per  gross,  which  are  worth  but  6d. :  How  many  gross  of  buttdna 
will  pay  for  the  lineo,  who  gets  the  best  bargain,  and  by  how  much, 
both  in  the  whole,  and  per  cent:  ? 

•     Yd.   d.       Yds.        d.     .        d.  Pross.    d.     Gross.      Yd.  -d.      Yds:    jS 

•  As  1  :  21  ::  200  :  4200-  As  7J:  1  :: 4200:660.  As  1 :  18::  20O:  16. 

gr.  d.      gr.      X  [value  of  A*s  lioen. 

As  1  ;  6  ::  560  :  14  value  of  B's  goods.  So  that  B  gains  ll.  of  A. 

£  £  £  £s.^. 
As  14  :  1  :;  100  :  7  2  10  per  cent. 
6.  A  has  linen  cjojh,  at  3Qc.  per  yard,  ready  money,  in  barter  36c. 
B  has  3610  yards  of  ribband,  at  22c.  per  yard  ready  money,  aod 
would  have  of  A  ^200  in  ready  money,  and  the  re^t  in  linen  cloth ; 
what  rate  dpes.the  ribband  bear  in  barter  per  yard,  and  how.  much 
linen  must  A  give  B.  ? 

Ans.  The  rate  of  ribband  is  26c.  4m.  per  yard,  and  B  o^ust  re« 
cei?e  1980f  yards  of  linep,  and  $200  in  cash. 


LOSS  AND  GAIN 

IS  an  excellent  rule,  by  which  merchants  and  traders  discovf  r 
their  profit,  or  loss  per  cent,  or  by  the  gross  :  It  also  instructs 
them  to  raise  or  fall  the  price  of  th^ir  goods,  so  as  to  gain  or  lose 
so  much  pec  cent,  &c.  »Tbe  rules  ar^  only  particular  applications 
of  the  Rule  of  Three. 

CASE  I. 
To  know  what  it  ga\ntdor  lost  per  cent. 

RVLE. 

First  see  what  the  gain  or  lo^  is,  by  Subtraction  ;  then,  as  (he 
pvice  it  cost,  is  to  the  gain  or  loss  :  so  is  1001.  to  the  gain  or  1<H!» 
por  cent. 
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Or,  in  feder^  money,  ^nnex  two  cyphers  to  the  gain  or  loss,  aad 
divide  by  the  coat  for  the  gain  or  loss  per  cent. 

Examples. 

1.  If  Ibay serge. at  90c.  peryard, and  sell  it  again at^l  2G.pep 
yard ;     What  do  1  gain  per  cent*  or  in  laying  out  ^100 1 

c.      c.        $        $ 
Sold  for  ^1-02    As  90  :  }2  ::  100  :  13^  per  cent,  gain,  Ans. 
Cost  -90 

•Gain  *12  per  yard.  ^  12-00 

Or,  1-02— -OOss-lS^gain  peryard  j  and— —  s=sl3^  per  cent,  gain; 

•&  [as  before. 

N.  B.  The  first  questions  in  the  several  cases,  serve  to  elucidate 
each  other.  '    ^ 

2.  If  I  buy  serge  at  ^1  2c.  per  yard,  and  sell  it  again  at 90c. 
per  yard  :  What  do  1  lose  per  cent,  or  in  laying  out  ^100? 

dP  ««  ^  c       c  ^        m    c  m. 

Cost         102  As  1  02  :  12  ::  |00  :  11  76  6  p«r  cent,  loss,  Ans. 
Sold  for    -90 
^       -         —  12.00 

Lose  '12  Or,  jjjj^^l  1-765  per  cent,  loss,  Ans.  as  before. 

d.  If  I  buy  a  cWt.  of  tobacco  for  £9  6s.  8d.  and  sell  it  again  at 
Is.  lOd.  per  ft  do  I  gain  or  lose,  and  what  per  cent.  ? 
fe  £      8..d. 

112  Sold  for  10     6    4 

*.-^  Cost  9.    6     8 

£  — ■ • 

]2d.|TV|ll     4  value  at  2s.  per  %•  0  |8    8  gained  in  the  gross. 
■'  .    ■     p 
Q  18  8  vftlqe  at  2d.  per  fe. 


10  5  4  value  at  )s.  lOd.  per  ft. 
£  8.  d.      a.   d.        £       £ 
As  9  6  8  :  18  8  ::  100  :  |Q    Ans.  10  per  cent.  gain. 
4.  A  draper  bought  60  yards  of  cloth  at  $4  50c.  per  yard,  and 
38  yards  0f  cloth  at  $2  ^c.  per  yard,  and  sold  them,  one  with 
another,  at  ^4  25c.  per  yard :  Did  he  gain  or  lose^  and  what  per 
cent.        60  yards  at      §4  50c.      per  yard     =     ^270 
38  yarda  at        2  50        per  yard     =         95 

98  yards  cost 365 

which  subtract  from  98yds.  at  $4  25c.=^16'50 

gain  in  the  gross  =  51*50 

$       $  c.         $      515000     $  c. 
Then,  as  365  :  51-50  ::  100  i      g^^    =1411  gain  per  cetit.  Ans. 

5.  Bought  sugar  at  6\d.  per  ft  and  sold  it  atJ&2  3s.  9d.  per  c^t* 
What  was  the  gain  or  loss  per  cent*  ? 

ft    d.        ft     J&  s.  d. 
As  1  26^::  112;3  0  8 
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?€meco9i£3    0    Spercwt      Xs.  d.    8.  d.        j&     £    t.    d. 

Sold  al  2    3    9  per  cwt.  as  3  0  8  :  16  )1  ::  100  :  S7  17  8| 

■  (loss  per  cent.  Acs, 

Lost  ^  16  11  in  the  whole.  \ 

6.  At  4s.  6d.  io  the  pound  profit :  Hoir  much  per  cent.  ?  ' 

£    9.  a.       £      £    9. 
As  1  :  4  6  ::  100  :  22  10  Ans. 

7.  If  I  buyotitdl^s  at  Is.  6d.  per  £  aod  sell  them  again  at  9s.  per 
Ik  and  allow  3  months  for  payment :  What  do  1  gain  per  cent.  ? 

d.      d.         £        £     8.  d.  Mo.  £    Mo.  £   8. 

As  18  :  24  ::  100  :  133  6  8 ;  then  by  discount.  As  }2  :  €1  ::  3  :  1  10 

£     8v     £    8.         £    8.  d.    £    t.    d. 
Then,  as  101  10  :  1   10  ::  133  6  8  :  1   19  4},  which  taken  from 
£133  6s.  8d.  leaves  £131  7s.  3^d.  therefore,  Ans.  £31  7s.  3j^. 

8.  If  i  buy  c|oth  at  13s.  per  y^rd,  on  8  months  credit,  and  sell  it 
a|^ain  at  ISs.  ready  money;  do  1  gain,  or  Iosq,  and  what  per  cent.  ? 

Ans.  lost  £4  per  cent  or  6d.  in  the  yard.^ 

9.  If  I  buy  gloves  at  ^1  25c.  per  pair :  How  long  credit  mu«t  I 
baye,  to  g^in  j^l3  per  cent  when  1  sell  them  at  ^1  36c.  per  pair  ?; 

$  c.         $  c.       c       $       $  c.  ,    ' 

Sold^t        1-36  As  1*25  :    U  :  100  :  8-80  gain  per  cent  i-dy.  mo. . 
Prime  co^  1-25!  $    $  c.    $  c. 

— -  Then,  13— 8-80==4-20  Now, 

Gained         *11  per  pair.  $    Ho.    ^  c.  Mo.  diaiys. 

As6:  12  ;:  4-20:8  12  Ans.     .     ' 
Itk  casting  up  the  amount  of  ^oods  bought,  imported  or  exports 
ed :  to  the  prime  cost  oi  sucb  goods  we  must  ^dd  all  the  charges 
upon  them,  in  order  to^^x.  the  price  they  stand  ns  in. 

10.  Suppose  I  import  from  prance,  12  bales-ofcJotb,  containing 
TO  pieces  each,  wMch,  with  the  charges  there,  amounted  to  )3$0 : 
I  pay'duty  here  92c.  per  piece,  for  freight  $12  and  portage  $1 
25c. ;  Wtnt  does  it  stand  me  in  per  piepe,  and  bow  most  I  sell  it 
per  piece  to  gain  ^10  per  cent  I  , 

Ans.  $4  43  3  the  price  at  whic^  i^  mQ?t  be  sold  per  piece. 

.      CASE  IL 

Xo  IcHoa  how>  d  commodity  mmt  be  sold^  io  gain  or  lose  so  much  per 

cent. 

As  £100  isto  the  price ;  so  is  £100  with  the  projSt  added,  or  loss 
subtracted,  to  tbe  gaining  or  losing  price.     Or, 

In  federal  money ^  multiply  100  dollars  added  to  tbe  gain,  or  les^ 
by  tbe  loss  per  ceqt.  by  the  cost ;  and  pointing  off  tbe  two  right 
band  figures  of  tbe  product  give^  tbe  answer. 

Examples. 

1.  If  I  buy  a^uantity  of  serge  at  DOc.  per  yard:  How  gqusI  I 
i^W  it  per  yard  to  gain  13^^  per  cent  ? 

'  '  $        '  $       ^'  c.        $  c. 

As  100  :  113  33J  ::  DO  :  1  2  Ans. 
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LOSS  AND  GAIKV  2B7 

'.Or,  113  33^x90=102;  and  pointiog  off  tiro  right  hand  places, 
$1  02,  Ads.  as  before. 

2.  If  a  l>arreL  of  powder  cost  £4,  how  mast  it  be  sold  to  lose 
£  10  per  cent.  1     £     £     £  Or  thus  : 

Afi  lOO :  4  ::  90  90 

*    ■    .       4*  ...    4 

100)360(3  £3160 

'  300      -  .20 

60  s.l2|00 

20 

100)1200(12  Atis. £3  I2s. 

3.  Bought  cloth,  it  ^2  50c,  per  yard,  which  not  proving  so  good 
as  1  expected,  1  am  content  to  lose  17^  per  cent,  by  it :  How  must 
r  sell  it  p6r  yard  ?  Ans.  $2  6ci  2|m. 

4.  If  120ft  of  steel  cost  £7,  how  must  I  sell  it  per  ft  to  gain£]5{ 
per  cent.  ?  Ans.  Is.  4d.  per  ft. 

5.  A  gentleman  bought  10  tons  of  ir6n  for  £200,  the  freight  and 
duties  came  to  £25,  and  his  own  charges  to  £8  6s.  8d. ;  How  must 
he  sell  it  per  ft  to  gain  £20  per  cent,  by  it  ? 

,    £        £        £     s.  d.     £    9.    d.  £      ff.  d.     £    8.   d.      £ 

As  100  :  20  ::  233  6  8  :  46  13  4  Then,  238  6  8+46  13  4=280. 
Tons;    £        lb.-    d. 
As  10  :  280  ::  1  :  3  per  ft  Ant. 

6.  If  k  bag  o£  cotton,  weighing  ScwtOqrs.  20ft  cost  $45  55c. 
how  must  it  be  sold  per  cwt.  to  lose  }8  per  cent.  ? 

Ans.  $5  12c.  3m. 

7.  Bought  fish  in  Newburyport,  at  20s.  per  quintal,  ^M  sokl  it 
at  Philadelphia,  at  17s.  6d.  per  quintal ;  now,  allowing  the  charges 
at  an  average,  or  one  with  another,  to  be  28.  6d.  per  quintal,  and 
considering  I  must  bse  £20  per  cent  by  remitting  my  money 
home  ;  what  do  I  gain  per  cent.  ? 

Selling  price  17  6  Philadelphia  currency,  per  quintal. 
Charges    2  6  ditto. 

15  0  ditto. 
£      »,       £      8. 
As  100 :  15  ::  80  :  12  New  England  currency. 
Sold  at         12s.  per  quintaK 
Bought  at  lOs^  per  quintal. 

Gained         28.  per  quintal. 
«.     9.       £       £ 
As  10  :  2  ::  100  :  20  per  cent,  gained,  Ans. 

8.  Bought  50  gallons  of  brandy,  at  75c.  |>er  gallon,  bot^  Vy  tcci. 
dent,  10  gallons  leaked  out :  At  what  rate  must  I  sell  the  remain- 
der per  gallon,  to  gain  upon  the  whole  prime  cost,  at  the  rate  of 
20  per  cent.  ?  Ans.  $1  3c*  IJm. 
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28e  LOSS  AND  GAIN. 

CASE  IIL 

When  Ihert  is  gain  or  loss  ptr  cent  to  know  wha(  the  commodily  cost. 

RVLE. 

As  j&lOO  with  the  g^ia  per  cent,  added,  or  loss  per  cent  sub- 
tracted, is  to  the  price  ;  so  isi&lOO  to  the  prime  cost.     Or, 

In  federal  money^  divide  the  price  with  two  cyphers  aonezed  bj 
^100  added  to  the  gain,  or  less  bjr^the  loss,  per  cent,  for  the  answer. 

EXAMPLKS. 

1.  in  jard  of  cloth  be  sold,  at  $\  2c.  and  there  is  gained  l^ 
per  cent,  what  did  the  yard  cost  ? 

As  100+13^  :  I  2  ::  100  :  90  prime  cost,  Ans. 

10200 
Or,  ii3  33j.~'^>  ^^^'  **  before. 

2.  If  12  yards  of  cloth  are  sold  at  15s.  per  yard,  and  there  is 
£1  lOs.  loss  per  cent  in  the  sale :  What  is  the  prime  cost  of  the 
whole. 

Yds.    8.      Yds.  £  £    s,      £        JC      £   s.  d. 

As  1  :  16  :;  12  :  9     As  92  10  :  9  ::  100  :  9  14  7  Ans. 

3.  If  40ft  of  chocolate  be  sold  at  25c.  per  &  and  1  gain  9  per 
cent,  what  did  the  whole  cost  me  ?  Ans.  $9  17c.  4m.+ 

4.  If  19}cwt.  sugar  be  sold  at  $14  5pc.  per  cwt.  and  I  gain  $15 
per  cent. :  What  did  it  cost  per  cwt.  ?  Ans.  $12'  60c.  8m. 

CASE  IV.  . 

If  by  wares  sold  at  such  a  rate^  there  is  so  much  gained  or  lost  per 
cent,  to  know  what  would  be  gained  or  Ust  per  cent,  if  sold  at 
another  rate. 

Rule. 

As  the  first  price  is  to  £100  with  the  profit  per  cent  added,  or 
loss  per  cent,  subtracted;  so  is  the  other  price  to  the  gain  or  loss 
per  cent,  at  the  other  Tale* 

N.  B.  If  your  answer  exceed  .100,  the  excess  is  your  g^in  per 
cent,  but  if  it  be  less  than  100,  the  deficiency  is  your  loss  per  cent. 

Examples. 

1.  If  cloth,  sold  at  $1  2c.  per  yard,  be  13}  profit  per  ceBU 
what  gain  or  loss  per  cent,  shall  I  have,  if  I 'sell  the  same  at  90c. 
per  yard  ? 

$  c.       $        c       $ 
.     As  1  2:  113^  ::  90  :  .100 
'  And,  100 — 100=0,  Ans.  I  neither  gain,  lior  lose. 

2.  If  cloth,  sold  at  4s.  per  yard,  be  JClO  per  cent,  profit :  Wb%t 
shall  I  gain  or  tiasc  per  cent,  if  sold  at  38.  6d.  per  yard? 
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9. 

£ 

8.d. 

As  4: 

110 

::36 

12 

12 

48 

42 
110 

EqOATION^  OF  PAYMENTS.  2OT 


£       £      £ 
Then,  100— 96J=:3} 


48)4620(96^  Ans.  I  lost  £3 J  per  cent,  by  the  last  sale. 
.  432 

300 
288 

12 

3.  If  I  sell  a  galtoD  of  wine  for  ^1  50c.  and  thereby  lose  12  per 
cent. :  What  shall  I  gain  or  lose  per  cent  if  I  sell  4  gallons  of  the 
same  wine  for  $6  75c.  ?  Aos.  1  per  cent,  loss, 

4.  1  sold  a  watch  for  501.  and  by  so  doing,  lost  171.  per  cent« 
whereas  in  trading  1  oaght  to  have  cleared  201.  per  cent.  How 
lOQch  was  it  sold  under  its  real  value  ?  Ans.  221.  6s.  9|d. 


EQUATION  OF  PAYMENTS 

IS  the  finding  a  time  to  pay,  at  once«  several  debts,  due  at  differ- 
ent tiroes,  so  that  no  loss  shall  be  sustained  by  either  party. 

Rule  K*  . 

Multiply  each  payment  by  the  time  at  which  it  is  due  ;  then  di- 
vide the  sum  of  the  products  by  the  sum  of  the  payments,  and  the 
quotient  will  be  the  equated  time^  or  that  required. 

*  Thk  rule  is  fonnded  upoQ  a  supposition  that  the  9um  of  the  inter^ts  of  the 
aevieral  debts,  which  are  payable  before  the  equated  time,  from  their  terms  to 
that  tiBie,  oug:ht  to  be  equal  to  the  siun  of  the  interests  oAhe  debts  payable  aAcr 
the  e-|aated  time,  fVom  that  time  to  their  terms.  Some,  who  defend  thi»  princi- 
ple, have  eneieayoured  to  prove  it  to  be  right  by  this  aigument ;  that  what  h 
f^ained  by  keepings  some  of  the  debts  after  they  are  due,  is  lout  by  paying^  others 
bofore  they  are  doe ;  bat  this  cannot  be  the  case ;  ibr  though,  by  keeping  a.debt 
after  it  is  due,  there  is  gained  the  interest  of  it  for  that  time ;  yet,  by  paying  a 
«kbt  before  it  is  duo,  the  payer  doea  not  lose  the  interest  for  that  time,  but  the 
discount  only^  which  is  less  tlian  the  interest,  and  therefore  the  rule  is  not  accu- 
rately true ;  however,  in  most  questions,  which  occur  in  business,  the  errom-  h?o 
trifling,  that  it  will  always  be  made  use  of  as  the  most  eHi^ble  method. 

From  the  principle  assumed  in  this  rule,  the  rule  may  be  derived  in  the  (bllow- 
ing  manner.  Thus  in  R^ample  1,  where  8  months  is  found.to  be  the  equated  time, 
let  the  interest  be  supposed  at  any  rate,  as  6  per  cent.    Then  the  first  payment 

'      '        .  •  100X6X&— 6 

is  to  be  at  interest  for  8—6  or  2  months,  and  by  the  rule  for  interest,  — 

s=it»  intei^t.    The  second  sum  U  to  be  on  iQt<»re«»t  P — *  or  1  month,  and 
N  fi 
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ISO  EQUATION  OF  PAYMENTS. 

Examples.  <* 

1.  A  owes  6^380  to  bepsid  as  folbvrs  ?iz.glOOiA  6  moolfa^, 
{120  ia  7  mooths,  and  ^160  in  10  motffhs :  What  is  (be  equated 
time  for  tbe  payment  of  tbe  whole  debt  ? 

lOOx  6=  600 
120X  7=  040 
160XlOs«:i:»600 

100+1204-160=2380)3040(8  iftobtba,  Ati5. 
3040 

2.  A  owes  B  f04l.  159.  to  be  paid  in  4f  moiHbs,  1611.  to  be  ^i(t 
in  3|  months,  and  1521.  69.  to  be  paid  iti  5  monthft ;  What  is  tbe 
equated  time  for  the  jpajrmrent  of  the  whole  ? 

Ans.  4  months  and  6  dteys^ 

3.  There  h  owmg  to  a  merchanft  99'8i  to  be  patil,  1781.  readjr 
monej,  200K  at  3  months,  and  32bl.  in  8  months ;  I  denfrand  the  iffn 
different  time  for  the  payment  of  tbe  whole  ?  Ans.  4|  month?. 

4.  The  sam  of  ^164  I6c.  6m.  is  to  be  ptfid,  ^in  6  nioaths,  |  io  0 
months,  and  i  in  12  momhs  :  what  is  tfa^  mean  time  for  the  paj- 
ment  of  the  whole  ?  Ans.  7|  nkxiths. 

Rule  ^1^. 
See*  bj  mk  f  st,  at  what  time  the  first  n^n,  m^entionedf,  ought  to 
pay  in  his  whole  roohey ;  then,  as  his  money  is  to  bill  time,  so'bf 
the  other^  monfey,  to  bis  time,  infers^fy,  which,  when  found,  mi)0t 
be  added  to,  or  subtracted  from,  tbe  time  at  which  the  second  ougbC 
to  hsFO  paid  in  his  money,  as  the  case  may  reifiire,  and  the  sqiA> 
or  remainder,  wilt  be  the  true  time  of  the  ^eood^s  payment. 

Examples. 
1.  PisiDdebtedtoQ.j[f50tabepaid,  ^50at4montlid,and^l00 
at  B  months  :  Clowes  P  ^50  to  be  paid  at  lOmg^Cbs :  Itiitagreed 

?y^T^^^  rail!  mlercst  la  the  equated  tinre.    Tbe  mm  «f  the  intere«t  of 

100 
these  two  payments  is,  by  tfhe  assuij^eil  principle,  to  be  equal  to  the  interest  of 

l^Ml  vA^^  III      y' 

the  third  payment,  or  JC160  for  10 — 8  or  2  months,  whieh  is  — — -* 

^^        100x6X8-^  ,   I?0x6x5^     160X6X10--H      «r  ^       .1. 

Then, ~ 4. j^ ^       ^^00      ;•    ^^^^^'^^9-r 

cent,  and  100  will  be  factors  common  to  every  term  m  every  case,  they  may  bo 
expunged  from  every  term,  and  then  we  have, 

100X8— €+  120x5— 7=160x  10—8.    From  this  equivalent  exprasskm,  it  is 
easy  tq  find  the  equated  time;   for,  100x8— 100x6-fl20xe—180x7=iea 
XlO— teOxn,   or  100x8-fiaQx8-fl6ax8=10Ox6~hlgQx7-f-iWxlO»   or, 
8  XKKH- 11*04-160=100x6+ 130x7+ 160X10,  and     - 
8=100X6+120X7+160X10     ^.  ,..,,.,       ^  ^     , 

■•>    "    ^'  .  .  ^,  .  ,^: r  which  IS  the  rule.    The  same  may  be  shown 

ilRr+lxiU-*-loU 

in  every  similar  case,  and  the  general  rule  inferred. 

This  rule  is  manifestly  incorrect.    The  true  rule  will  be  given  in  Kqualion  oT 
Faymcuts  by  Dcrrmal*'. 
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beiweea  them  tbat  P  sh«H  iaak«  present  pay  of  hia  whole  (j«kt, 
add  that  Q,  shall  pay  his  so  mach  (be  sooDcr,  as  to  balance  that  fa- 
iro0r ;  I  denand  the  tiipe  at  w^cb  (jLnuat  p4y  tt^e  pt50  recliQainic 
i^'m^ie  interests 

60X4»200 

iopxa=8GO^ 

60+100=15|0)100|Q(6|  months^  P*s  equaled  tiAe. 
90 

10 

D.    mo.     D.    mo*  mo.  mo.  mo. 

As  150  :  6|  ::  260  :  4.     Then,  10—43=6  Cime  pf^'s  payment. 

2.  A  merchant  has  1201.  dne  to  him,  to  be  paid  at  7  months  ;  but 
the  debtor  agrees  to  pay  ^  ready  money,  and  ^  at  4  months  ;  I  de- 
mand the  time  he  must  have  to  pay  in  the  rest,  at  simple  interest, 
$0  that  neither  party  may  hafe  the  advantage  of  the  other  ? 

;     Debt  £120 

•|,:^60  mast  be.  paid  down. 
^sx40  mast  be  paid  at  4  months. 
^=20  unpaid. 
Now,  as  be  pays  601. 7  months,  and  401.  3  months  bejbre  they  are 
respectively  due,  say,  as  the  intenest  of  201*  f  '  »  kr  to   1 

month,  so  is  the  ^um  of  the  interest  of  601.  s,  and  of 

401.  for  3  months,  to  a  fouflh  number,  which,  ac  months, 

will  give  the  time  for  which  (he  201,  ought  to 

Ans.  2  y  months. 

3.  A  merchant  has  $120IG|  due  to  tiiP*  to  be  moi^ths, 

^  at  3  months,  and  the  rest  at  6  cnonths  ;  but ^ ^  jgr^es  to 

pay  I  down :  How  long  may  the  debtor  detain  the  other  half,  so 
that  neither  party  may  sustain  loss  2        ' 

Now  ^9  i  was  paid  4^  months  before  it  was  due,  it  is  reasonable 
(hat  he  should  detain  the  other  |,  4^  months  after  it  became  due, 
which  added,  gives  8|  oiooths,  the  true  time  for  Ihe  second  pay- 
ment. Equated  tiala'»4|  aioatl(9. 

.  EqUATiOJi'  OF  PAYJifENTS  BY  DECIMALS. 

Rule.* 
1.  To  the  sum  of  both  payments  add  the  continual  product  of 
(he  first  payment,  the  ratio,  and  (be  time  between  the  payment^, 
and  call  thi^  the  first  numbe^'. 

*  Suppose  a  sum  of  money  be  due  immediately,  &nd  another  at  ^e  expiration 
of  a  oerUiufSFea  time  forV&nl)  and  it  is  proposed  to  find  a  time,  so  that'  neither 
party  jhiill  sustain  loss. 

Now,  it  is  plain  that  the  equated  time  must  fall  between  the  two  payments ; 
and  that  what  is  gotten  by  keeping  the  first  debt  after  it  is  due,  should  be  equal 
to  what  it  lost  by  ^jing  the  second  debt  before  it  is  due ;  but  the  gain  arising 
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tn        EQpATION'  OF  PAYMENTS  BY  DECIMALS. 

9,  Multiply  twice  the  first  payment  by  the  ratio,  aad  call  this  the 
secood  Dumber. 

3.  Diride  the  first  number  by  the  second,  and  call  the  quotient 
the  third  ntimber. 

4.  Call  the  square  of  the  third  number  the  fourth  number. 

5.  Divide  the  product  of  the  second  payment  and  time  between 
the  payments  by  the  product  of  the  first  payment  and  the  ratio,  and 
call  the  quotient  the  fifth  ntunber. 

6.  From  the  fourth  number  take  the  fifth,  and  call  the  square 
root  of  the  diftreoce  the  sixth  number. 

7.  Then  the  difference  of  the  third  and  sixth  nombers  is  the 
equated  time,  after  the  fint  payment 

Examples. 
There  are  ^100  payable  io  2  years,  and  {106  at  6  years  hence  ; 
what  is  the  equated  time,  allowing  simple  interest,  at  6  per  cent. 
per  annum  7 

Ist  payment=]00  1st  payment  100 

Ratio^'06  Multipiy  by       2 

600  200 

Time  between  the  payments— 4y8.  Mult,  by  the  ratio=  06 

24  12'00^2dQua. 

Add  both  payments^  <  jq^ 

Div.  by  the  2d  num.=12)230=l8t  number. 

19166+=3d  number. 

19-166+ 


3d  number  8quared==367-335556=4ih  number. 
2j)payroenl=l06 
Multiplied  by  the  time=^     4 


Ui  payment  molt,  b,  tbe  ratio=6)424^  |  ''S^.ti;;™*?:^;"^^ 

70^66+c=5lh  number. 
From  the  4th  number=367  3S5666 
Take  the  5lh  number=  70  666666 


296  668890(  1 7-224sqr.root=6th  nuai. 
Carried  up. 

from  the  keeping  of  a  smn  of  money  after  it  is  due,  is  evidently  eqti«l  to  tbc  in^ 
terett  of  the  debt  for  that  time :  And  the  low,  which  ia  sustained  by  the  paying 
of  a  sum  of  money  before  it  is  due^  is  evidently  equal  to  the  dis^otmi  of  the  debt 
for  that  time :  Therefore  it  is  obviouA  that  the  debtor  must  retain  the  sum  im- 
mediately due,  or  the  first  payment,  till  its  interest  shall  be  equal  to  the  diteount 
of  the  second  sum  for  the  time  it  is  paid  before  due ;  because  in  that  case  the  g;aiu 
and  loss  will  be  equal,  ftnd  consequently  neither  party  can  be  a  luscr. 
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From  the  3d  nuinber==:191 66        Brought  up. 
Take  the  6(h  Mamber=  17-224 


100+10e+100X-06x4      100-1-106+ 100X1)6X4 
Or, 


I-942=s=equated  time  from  the  firn  pay- 
ment ;  therefore  3  942  years 
=3y.  Um.  9d.^fvhole  eqnat- 
ed  time. 

i 


106X4 


— 1    =1-942. 

100X2X-06  ioox2x*06        j      loox-^ej 

2.  There  are  ^100  payable  one  year  benoe,  and  }1()6  to  be  paid 
sis  years  hence  ;  what  is  the  equaled  time,  computing  interest  at 
6  per  cent.  ?  Aos. 

3.  A  debt  of  $1000  is  to  be  paid,  one  half  in  three  years  and 
the  other  half  in  6  years  ;'what  is  the  equated  time  for  paying 
both,  computing  interest  at  7  per  cent  ?  Ans. 


EXCHANGE. 


THE  object  of  Exchange  is  to  ascertain  what  sum  of  money 
ought  to  be  paid  in  one  country  for  a  sum  of  different  denomina- 
tions or  of  different  relative  value  received  in  another,  according 
to  the  course  of  exchange. 

The  par  of  exchange  respects  the  intrinsic  value  of  the  money 
of  different  countries  compared  with  each  other.  Thus  a  pound 
sterling  is  equal  to  4  dolls,  and  44  cents  in  the  United  States ;  the 
mark  banco  of  Hamburgh,  to  33^  cents ;  40  marks  banco  to  £3 
sterling.  If  the  exchange  be  made  at  the  intrinsic  value  of  the 
money  of  different  countries,  it  is  said  to  be  at  par;  but  if  the  mo- 
ney of  one  country  be  estiniated.  at  less  or  more  than  its  intrinsic 
value,  the  exchange  is  said  to  be  above  par^' or  below  par,* 

Owing  to  ehanges  in  the  course  of  trade,  to  demand  for  money, 
to  variations  in  the  relative  value  of  gold  and  silver,  &c.  the  rela- 
tive value  of  the  money  of  two  countries  is  liable  to  frequent  chao- 
ges.  Hence  the  course  of  exchange^  or  the  current  price  of  ex- 
change, must  vary  with  these  circumstances,  and  be  sometimes 
above,  and  sometimes  below,  par.  Tables  of  the  course  of  ex- 
change are  published  daily  in  the  great  commercial  cities. 


*  The  RqW  utukr  Redaction  of  Coins  are  founded  on  tfaie  par  of  exchange, 
For  th«  redaction  of  the  Money,  and  Measures  of  most  commercial  coiualries  to 
Federal  and  Sterling;  Money,  aiid  American  Measures,  see  also  the  Tables  of 
Money,  Length,  Capacity  and  Weight. 
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i»f  EXCHANQE. 

I.  OF  GREAT  BRITAiN.*^ 
The  deDominatioDt  afse  pouods,  sMHiogs^tod  peace. 

EzAMPtES. 

1.  What  h  the  amoQDt  id  Federal  MoDej  of  a  Bill  ef  E^^chaoge 
6n  a  merchant  at  Liverpool  of  £135  sterfing,  aold  in  New  York  ^ 
I  per  cent,  adrance  ?  £       $    c. 

133=359111^ 

2-9Sff sspj  per  cefit- 

Amount  J59406f  Ans. 

^.  In  Aug.  1821,  Bins  on  London,  bore  atBostpo  a  prenftium  of  8^ 
percent ;  what  is  the  aioount  of  a  btH  of  exchan^  of  X250,  at  thii 
rate,  in  Federal  Money^  and  what  is  the  value  of  a  pound  sterling 
at  tbh»  course  of  exchange  ?  Aos.  Amount  $1205  55fct$. 

Value  of  a  pound  sterling  $4  82|cts. 

S.  A  BiH  of  Exchange  on  London  of  £90  sterling,  was  sold  at 
New  York,  at  36  shiHings  New  Yofk  currency  per  pound  ^erling ; 
what  was  its  amount  ^  the  currency  of  New  Yprk>  and  how  much 
Above  or  b€law  par  ? 

•As  1  :  36  ::  ^  :  16?  N.  Y.  currency. 
N^w  £9  sterHng:=:  jBie  N.  Y.  currency,  or  SOs.  sterling=35f  N.  Y. 
currency.    But  36— 35f a=j«.  N.  Y.  currency,  the  gain  o|i  every 
pound  sterling,  or  £2  N.  Y.  in  the  whole. 

TheD,  as  36^. :  J  ::  100  :  1^  per  cent,  abore  par. 

Or,        f62--»  :  2  ::  100  :  l|  do.  ' 

4.  The  invoke  of  goct^,  sunonnting  to  £170  lOs.  sterling,  h 
aold  at  New  YoHt  at  25  per  cefK.  advance  ;t  what  is  the  amount 
m  Federal  Money  ?  4ns. 

*  .The  I^tilcs  OD  whiob  the  opemtknAs  of  Exchu^  tktt  peiform^  Bra  obti- 
fitts  from  the  rules  for  Rcduotion  of  Coim,  and  the  Rale  of  Three. 

t  To  reduce  sierUiig'  ateuey  to  the  currciicy  «f  New  Efig^land,  whea  theis  i^ 
«.  (;e«tun  per  cent,  advance,  merchaiits  use  the  foUowiog  method. ' 
For  124  per  cent  advance,  l&ultiplf  the  sterling  by  14 

$0 1| 

S5 -       -    ai 

3ii       :...-•..      .      i| 

50 ^2 


»n      -      - n 

?oo  . ga 

125 3^ 

150 ^        .        .    31 

175  --..-.-        25. 

200     - / 

These  multipliers  are  thus  ibnncd.  Let  the  advance  be  25  per  cent  oo  £100; 
100    500 
th«,a«5ssjafahttiia<ed,l00x-— =t--==AeTOmtnththeadvaiic^     This 

4         4 

is  to  be  reduced  to  New  England  currency  by  increasinfir  it  by  one  thiKl  ^  itael/. 

500      500     2000  o        ^ 

TlwM  —  x^-=-~-=sl6€J  pounds ;  which  is  evidenUy  the  same  as  to  mul- 
tiply 190  by  1  J.    In  the  same  way  may  the  otiier  multipliers  be  fbucd. 
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5.  A  Ml  of  BtclMDg«  of  £15  IGb.  ia  ^M  Ai  Boetoo  at  26«.  New 
England  cnrrertcy  per  ponnd  sterling ;  what  w  the  yalae  in  Fed- 
eral Money  of  a  pound  sterling  at  this  r^teof  exchange?    Ans. 

2.  OF  FRANCE. 

The  money  of  aoconnt  is  li?res,  sols,  and  detiiers. 
12  deoiers  tbske     1  sol  or  shilling. 
20  sols  1  livre  or  pound. 

The  livre  is  estimated  at  18^  <:eiits  in  the  U.  S. 
The  crown  of  eichange  is  3  liTrei,  or  livreS  tbnniois,  ahd  ts 
equal  to  55|  cents. 

The  present  money  of  aecoont  k  francs  and  centimes  et  hiui* 
<lTedthS.  80  franc8=^8i  livres,  or  k  franc^}^  livre. 

1 .  To  reduce  francs  to  lirres,  or  the  contrary,  multiply  the  francs 
by  81  and  divide  the  prodoct  by  80  for  livres ;  or  OMiItiply  the  11- 
vres  by  60  and  divide  the  product  by  81  for  francs. 

2156x81 
Thus  2156  francs=: ^ — ^=2183  UHe^  19  sols.     And  2341 

2341x80 
It  vres  =^    '  o| =2312  francs,  09Jf  cetitimes. 

2.  To  reduce  livres  to  dollars  and  centa  ;  mnlltply  the  litres  bf 
the  centa  in  a  Irvre  at  the  course  of  exchange.  * 

EkAMTLKB. 

i.  If  the  livre  be  20  cents  in  exchange,  what  is  the  Miooot  of 
9160  livres  io  Federal  money,  and  what  is  the  per  cent  above  pat 
it  this  etohange  ? 

Ans.  Amount  is  {430.     And  above  par  8^  per  cent. 

2.  If  the  livre  be  1^  cents  in  exchange,  required  the  amount  of 
S580  livres  16  sols,  in  dolb.  and  cents,  and  the  rate  per  cent,  be^ 
low  par. 

Ans.  644'54^*y  cents,  and  2|4  per  cent,  below  par. 

3.  If  a  crown  be  valued  in  exchange  at  18d.  sterling,  required 
the  livres  in  JSIQO  sterling,  and  tbe  amount  also  in  Federal  money 
at  par.  d.  liv.      £       Itv. 

As  3  livreiis=l  crown,  18  ;  3  ::  100  :  4000  afid  4000X1 8|«!:jj740. 

4.  In  2583  francs,  how  many  dollar;^  ? 

2583x55i«=I433doKs.  56^  cents. 

5.  A  bill  of  exchange  on  a  merchant  in  New  York  of  {730  65cts. 
wa5  bought  at  Paris  at  1}  per  cent,  advance  ;  what  is  the  amount 
in  franc<*,  and  what  was  the  estimated  Talue  of  a  franc  at  this  ex- 
change ?  Ans. 

3.  OF  SPAm. 
4  Maravadies  make        1  quarto. 
8^  qiiartos«a^34  marar.  1  rial  plate. 
8  rials  plat«  1  piastre  or  current  dollar. 

375  maravadies  1  ducat  of' exchange. 

Hard  or  plate  dollars  ^re  88^  per  cent,  above  ri^rr^ar  dollars  or 
money  of  vellon,  or 
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100  rials  plate     t=ia8^^  riaU  vellon. 
17    do.  =^32  do. 

The  rial  plale  is  10  cents,  and  the  rial  vellon  5  cents  in  tlte  U. 
States. 

To  reduce  rial*  plate  to  rials  vellon,  or  the  contrarj,  multiply 
the  rials.plate  by  32  and  divide  the  prodoct  by  17,  for  rials  vellon  ; 
or  Multiply  the  rials  vellon  by  17  and  divide  the  prodnci  by  32,  for 
rials  plate. 

1100x32 
a.  Thos  1100  rials  plate=' — yj rials  vellon s=>2070fj  Ans. 

100X17 
And  100  rials  vellon= — -^"^  rials  plate=3:53|  rials  plate.  Ans. 

.   Note.  The  rules  to  reduce  rials  plate  or  vellon  to  Federal  Mo- 
ney are  obviojus  and  need  no  examples. 

2.  In  the  sale  of  a  bill  of  exchange  of  1563  rials  plate,  the  rial 
plate  was  estimated  at  df  cents  ;  how  much  per  cent,  was  the  rial 
below  par  and  how  much  the  loss  ? 

Ans  4|  per  cent.     $6*94|  the  loss. 

3.  If  the  piastre  be  valued  in  exchange  at  81  cents,  what  is  the 
per  cent,  above  par  on  a  bill  of  1672  piastres  5  rials  plate,  and  what 
i&  ti&e  advance  on  the  bill  in  Federal  Money  ?  Aos. 

4/  OF  HAMBURGH. 

12  denierd=2  grotes  make     1  shilliog  lubs,  or  stiver. 
16  shilling  !ubs=32  grotes      1  mark  banco.* 
'    .  '    ^3^marks  1  rix  dollar. 

Or,  12  grotes  or  pence  Flemish  make     1  shilling  Flemish. 
20  shillings  Fl.=7^  marks  1  pound  Flemish. 

A  mark  is  ^  of  a  dollar,  or  33|  cents  in  the  U.  States,  and  ih& 
Rix  dollar  is  equal  to  the  Spanish  dollar,  or  100  cents. 
The  mark  is  2|  shillings  Flemish* 

The  Bank  money  of  Hamburgh  is  superior  to  the  currency  at  a 
variable  rate  per  cent. 

1.  To  reduce  marks  banco  to  dollars,  divide  the  marks  by  3. 

3437 
^fhus  3437  mark8=-3-dolls.=J1146  CCJcts. 

2.  To  reduce  pounds  Flemish  to  dollars,  muliiply  the  pounds  by 

5,  and  divide  the  product  by  2  for  dollars.     Thus,  to  reduce  175 

175*5x5 
pounds  Fl.  and  10  shillings  to  dollars, n —  dolls.— $438-75cts. 

3.  To  reduce  Hamburgh  money  to  sterling,  use  the  following 
proportion  ;  As,  the  value  of  a  pound  sterling  at  Hamburgh  is  to 
1  pound,  so  is  the  Haa>borgh  sunx  to  the  sterling  required. 

1.  When  the  pound  sterling  is  33  shillings  Flemish,  what  is  the 
value  of  £1567  10s.  Fl.  in  sterling  money  ? 
9.      £       J&Fl.      £  sterling. 
As  33  :  1  ::  1567-5  :  950 

*  Banco  is  money  placed  in  banks  of  deposit,  and  is  not  to  be  drown  out,btit 
is  transferred  from  one  pCRon  to  another  for  the  payment  of  contracts. 
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^.  Redact  2560  marks  B  shivers  to  sterlin^f,  at  the  rate  ofSS^  shil" 
iiDg9  Fl.  per  pound  sterling.  Ati$.  X204*16'9  6d.  sterlings 

3.  When  the  poand  sterling  is  34  shillings  Flemish,  what  is  tbe 
per  cent^  below  par  ?  Ans^  4|  per  cent. 

4.  To  reduce  current  to  Bank  money,  use  the  following  propor* 
tion.  As  100  marks  with  the  rate  added  is  to  100  bank  money,  so 
is  current  sum  to  the  bank  money  required. 

1.  Reduce  360  marks  current  to  bank  moneys  when  rate  or  agio 
is  20  per  cent. 

As  100+20  :  100  ::  360  :  300  bank  money,  Ans. 

2.  When  the  rate  or  agio  is  18^  per  cent,  what  is  the  value  of 
3769  irtarks  8  stivers  current  in  bank  money  ?        Ans. 

3.  If  375  marks  current  are  estimated  at  320  marks  bank,  what 
is  the  rate  per  cent  ?  Ans. 

OF  CALCUTTA. 
12  pice  make  1  anna, 
16  annas  1  rupee. 

The  Bengal  rupee  is  estimated  at  50  cents  in  the  United  States  ; 
in  exchange  it  is  usually  3  or  4  cents  less. 

100  sicca  rupees  are  equal  to  116  current  rupees.    * 

1.  Reduce  187  rupees  8  annas  to  federal  money  at  46^  cents 
per  rupee.  Ans.  $S9  06J  cents. 

2.  Reduce  ^367^  to  rupees,  (he  rupee  being  valued  at48cents^ 

Ans.  763  rupees,  15  annas,  and  4  pice. 
Note.  From  the  exchange  value  of  the  money  of  difierent  coun- 
tries, and  from  the  Table  of  Money  of  commercial  courrtries,  im- 
mediately before  the  **  Chronological  Prpblems,"  the  student  will 
be  able  to  derive  particular  rules  for  making  all  the  exchanges  of 
money,  which  may  be  necessary  in  business. 
% 


POLICIES  OF  INSURANCE. 

INSURANCE  is  an  assurance  or  security  by  a  contract,  to  in- 
demnify, for  a  specified  sum,  the  insured  for  such  losses  as  the 
property  may  be  exposied  to,  for  a  certain  time. 

The  insurer  pr  nnderTatriter^  is  the  party  that  is  bound  to  indem- 
nify for  the  loss  sustained. 

The  premium  is  the  compensation  paid  by  the  insured  for  the 
insurance. 

The  policy  is  the  document  by  which  the  contract  of  insurance  is 
made. 

Goods  are  s^tid  to  be  corvered,  when  their  value  and  the  premium 
and  other  charges  are  insured. 

If  the  loss  do  not  exceecl^v^  per  cent,  th.e  underwriter  is  free, 
and  the  loss  is  borne  by  the  insured.  Particular  average,  is  the 
proportioning  of  such  losses  as  ^tUc  from  ordinary  accidents  at  sea, 

O  o 
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€inoDg  the  proprietors  of  the  prop^rtj  which  goffers  (he  ilijtft^* 
General  averixgef  is  the  proportion  to  be  paid  by  all  the  owners  of 
ship  aii4  cargo,  for  losses  necessary  to  preserve  the  rest,  soch  as 
cottiog  away  masts,  kc.  throwing  part  of  the  cargo  overboard,  and 
the  like.  As  this  is  done  for  the  oomdion  good,  it  is  to  be  borne 
by  the  owners  of  the  ship  and  cargo,  in  proportion  to  the  vakie  of 
the  property  possessed  by  them  severally. 

In  computing  general  average  for  masts,  he*  to  replace  those 
cot  away,  one  third  is  usually  deducted  from  the  expense,  be- 
cause the  new  articles  may  be  supposed  better  than  the  old 

Unless  the  property  is  altered  the  insured  is  not  indemnified^  in 
case  of  total  loss,  but  in  (he  proportion  contained  in  the  policy ; 
and,  in  cage  of  a  partial  loss,  the  insured  is  to  be  indemnified  only 
in  the  same  proportion. 

Note.  General  average  is  computed  by  the  Role  for  Single  tt\- 
lowship.     See  examples  19  atid  20  undet  that  rule* 

CASE  1. 

WheA  Ike  premium^  ai  a  certait  rate  per  c^nty  for  insuring  a  Hitriy  is 
required^  the  operation  is  tM  same  as  ih  inieresiy  or  commission. 

Examples. 
1.  Wliat  is  the  premium  upon  6371.  158.  9d.  at  6^  per  cent. : 

537  16     9 
Si 


3226  14     6 
i=  268  17  lai 

34196  13     4} 
'20 


19|12 
12 

1|48 


1|94  Ans.£34  19s,  l}d.  fteariy, 

2.  What  is  the  premium  upon  ^375,  at  7|  per  cent.  ? 

Ans.  J28*l2a. 

CASE  II. 

Tojind  the  sum  for  ixhich  a  policy  should  he  taken  out  to  cover  a 

given  sum. 
Rule.    Take  the  premium  from  1001.  or  ^lOO,  and  say,  As  the 
rentainder  is  to  100,  so  is  the  sum  adventured  to  the  poFrCy.*    Or, 

•  It  is  plain,  that  the  polity  should  be  equal  to  the  insurance  and  the  sum  in- 
•ured.  Henee  at  8  per  cent  a  policy  of  j&lOO  would  secure  only  £92.  In  order  to 
yeeovcr  j^OS,  therefore,  the  policy  must  be  taken  out  for  jSlUD.    liMwe  the  rv^  vi 
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lo  decimals^  take  thi^  preaiiom  frpm  100,  annex  two  evpbera  (o 
tint  sum  to  be  corered,  ^o^  4*^^^^  ^y  ^^  reqnaiuder  for  the  policy. 

1.  It  18  required  to  cover  7$9l.  pten^iurp'S  percept. :  For  what 
^um  must  the  policy  be  taken  V    ' 

100 
8 

92  :  100  ::  759 
100 

£ 

92)76900(826  Anf. 
736 

230 
184 
r 76900 

460  Of, =£826,  Ana.  ^before. 

460  92 

2.  A  merchant  ^^nt  ^  vessel  and  cargo  to  sea,  valued  at  5^760 : 
What  som  mnet  tb^  policy  b^  takei^  out  for,  to  cover  this  property, 
premium  19|  per  cent.  ?  Ans.  ^7156  28c. 

CASE  in. 

Whef^  a  policy  t>  taken  out  for  a  certain  si^m  in  order  to  covp-  a 
given  sum. 

To  fim|  the  premium,  say,  as  the  policy  is  to  the  covered  sqm  ; 
80  18  loot,  (or  {100)  to  a  fpiiftfi  number,  which,  being  taken  from 
lOQ,  will  leave  the  premifini.     pr, 

In  decimals^  divide  the  sum  covered,  with  tifO  cypher!  anf^ied, 
by  the  policy  ;  subtract  the  quotient  from  100,  the  remainder  is  the 
premium. 

1.  If  a  policy  be  taken  out  for  12501.  to  cpver  60QI.  What  it  the 
premium  per  cent.  ? 

oWioQi.  19ie  diSennce  b«tif  ecn  100  and  the  ra(«  per  i^ent  will  be  the  first 
term,  100  the  second,  and  the  sum  to  be  ioflured  the  third  term  of  a  proportion, 
and  the  rule  is  merely  a  particnlar  application  of  the  Ri^e  of  Three.  In  the  first 
eiEample,  tjie  proportion  would  stand  thus,  100-~8  ;  lOO  ::  759  :  the  poli<J3r= 

lUuLg-=^^-    ^^'^  ^^'^  premiuxvon  je825,i,,  -^=£66,  and   66+ 

7593=j^35,  the  policy.  The  role  for  deeimaU  is  evidently  a  contrpcUon  of  this 
rule. 

In  Case  III.  the  last  three  terms  ip  the  preceding:  proportion  are  given  to  find 
the  rate.  Those  three  terms  evidently  g^ire  the  differenice  betVeen  100  and  the 
rate,  and  the  rule  is  obvious. 

In  Case  IV.  the  first  two  terms  and  the  last  term  of  the  prepeding^  proportion 
are  s^iven,  to  find  the  third  term  or  joun  covered,  and  the  reason  of  the  operation 
Js  pliin  ffom  the  con«iderulion  of  that  proporlJon. 
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1250  :  600  ::   100 
100 

1250)60000(40  and  JClOO— 40=:jE60,  Aos. 
50000 
Or,  ——=40,  &c.  as  before. 
1250 
2.  If  a  policy  be  taken  out  for  J781-25,  to  cover  ^626  :  Requir- 
ed the  premium  per  cent.  ? 

i   c.        $  $      $    c. 

As  781-25  :  625  ::   100  :  87-50.     And,  100— 87-6=  12-5,  or  I2i 
62500  [per  cent,  premium,  Ana. 

Or,  — =87»5,  &c.  as  before. 
781-25 

CASE  IV. 

fVhen  the  policy  for  covering  any  sum  and  the  premium  per  cent,  are 
givenf  tojind  the  sum  to  be  covered* 
Rule. 
Deduct  the  premium  ^er  cent,  from  100,  and  say.  As  IQO  is  to 
the  remainder,  so  is  th«  policy  to  the  sum  required  to  be  covered. 
Or,     In  decimals^  Multiply  the  policy  by  the  reipainder  found  a.8 
before,  and  point  olfftwo  right  band  places  in  the  product  for  the  an- 
awer- 

EXAMPL^S. 

I.  If  a  policy  be  taken  out  for  12601.  at  60  per  cent :    What*  is 
the  adventure  or  sum  to  be  covered  ? 
100 
60 


100  :  40  ::   1260  Or,  1260x100—60=50000,  and, 

40  pointing  off  two  places,  50000 

£  Ans.  as  before. 

100)60000(600  Ans. 
2.  If  a  policy  be  taken  out  for  ^781  26c,  at  12J  percent,  requir- 
ed the  turn  covered  ? 

78 1  •26X100— J  2^ 

As  100  :  100— 12J  :;  701-26  : =^626,  Ans. 

100 

Or,  781-25X100— 12  6=62500  ;  and  626-00,  Ans.  as  before. 

CASE  V. 

When  a  given  sum  is  adventured  several  voyages  round  from  one  place 
to  another y  either  at  the  same,  or  different  risks,  from  place  to  place, 
and  it  is  required  to  take  out  a  policy  for  suck  a  sum  as  will  cover 
the  adventure  all  round,  $upposing  the  risk  out  and  home  to  be  equal 
and  tantamount  to  the  several  given  risks. 

Rule. 
1.  Raise  1001.  or  glOO  to  that  power  denoted  by  the  number  of 

risks,  and  mottiply  the  said  power  by  the  sum  adventured,  (or  to 

be  covered)  for  a  dividend* 
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.$.  Subtract  the  several  premiums,  each,  from  1001.  and  multi- 
ply the  several  remainders  cobtinually  together  for  a  divisor,  aod 
the  quotient,  arising  from  this  division,  wUI  give  the  policy  to  cov- 
er the  adventure  the  voyage  round.* 

Example. 

A  merchant  adventured  ^1500  from  Boston  to  Philadelphia,  at  3 
per  cent,  from  thence  to  Guadaleupe,  at  4,  from  thence  to  Nantz,  at 
5,  and  from  thence  home  at  6  per  cent. ;  For  what  sum  must  he 
take  out  a  policy  to  cover  his  adventure  the  vogage  round,  suppos* 
ing  the  rjsk  to  be  equal  out  and  home^  and  tantamount  to  the  Sev- 
eral given  risks  ? 

100    X    100    X    100  X     100X1500 

■=== —  =gl803-835,  Ans. 

100— 3X100— 4X100— 3X100— ()        ^ 

CASE  Vl. 

When  a  given  sum  is  adventured  several  voyages  rounds  as  %n  the  last 
casCy  either  at  the  samey  or  different  risks^  from  port  to  porty  and 
pie  premium  for  the^  voyage  round  is  required^  tantamount  to  the 
several  given  rates  per  cent, 

*  It  is  evident  that  the  polity  to  be  taken  out  for  the  first  voyage  becomes  the 
sum  for  which  a  policy  is  to  be  taken  out  for  the  second  voyage,  and  so  on. 
Hence  the  examples  of  this  case  are  to  be  solved  by  the  rule  for  Case  II.  making 
the  sum  in  the  policy  for  the  first  voyage,  the  sum  for  which  a  policy  is  to  be  tak- 
en out  for  the  second  voyage.  Therefore  the  operation  on  the  g;iiren  example 
would  be  as  foUow4. 

.r^     o     ,n^       .rnn  1-       t      ^-x  100X1500        „  100X1500 

100—3  :  100  t:  1500  :  pohcy  for  1st  voyage=:— -—--—-.    Now  as  ■  ■ 

100 — 3  100— -J 

is  the  sum  to  be  insured  on  the  second  voyage,  we  have, 

.^     ..      ,/^       100X1500      ^^      ,.         100X100X1500 

100—4  :  100  ::     ■, „       -  ;  2nd  pohcys:^ 

^"^^^•^                                100—3  X 100—4 
.    ..^     .      .r^        100X100X1500      ^^      ,.            100X100X100X1500 
And  100—5  :  100  ::  '  :  3d  policv=r ^  ■  ->. 

100—3X100-^  100— 3X100 — AX  100— 6 

*    ,,^    .    .^        100X100X100X1500       ^.       ,. 
And  100—6 :  100 ::     .      -       .    .  .  "      -  =  4th  pobcy= 

100—3X100—4X100—5 
100X100X100X100X1500  100*X1500 


100—3X100 — 4  X  100—5  X  100—6        100— 3x  100—4  X  100— 5X  100—6 
which  is  the  Rule.     The  sam6  may  be  shown  by  the  Double  Rule  of  Three,  thiis, 

100—3  :  100  ::  1500  !  "1  •  ,.  100*  X 1500 

100—4  :  100  ::  :  I  "*®  po»cy=^ 


:)■ 


lOQ—S-lOO-  •   f  100—3X100-^X100—5X100—6 

100-6  i  100  *:•.  :  J  =$1803  83c.  5m. 

It  is  plain  that  however  numerous  the  voyages,  the  power  of  100  must  be  equal 

.  to  their  number,  and  tliat  the  divisor  must  always  be  the  continued  product  of 

the  differences  between  100  and  the  several  rates  of  insurance.    If  the  rate  of  in- 

,    ,,         ,  lOO^Xl.'^C'O 

surance  had  been  the  same  on  each  of  the  voya«;os,  then  the  policyr-z —  —  - 

ir  the  rate  had  been  G  per  cent. 
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Rule.* 

1.  Find  the  sum  for  wl^ich  the  policy  must  l^  Uk«D,  by  tbe  test 
ease. 

2.  Multiply  the  sum  ad?eDtured  by  )00,  tod  divide  that  product 
by  the  policy. 

3.  Take  the  quotient  from  100,  and  the  remainder  will  be  the 
premium  per  cent  on  the  policy,  tantamcfunt  to  tbe  several  pr#* 
Aiums  gireii  in  the  questioi). 

ExAicrL|:« 

A  merchant  adventured  ^|500  from  Boston  to  Philadelphia,  at 
?  per  cent.:  from  thence  to  Goadaloupe,  at  4;  thence  t^ 
Nants,  at  5;  and  thence  home,  at  6  percent.:  What  wiflb% 
the  ^emium,  laniamount  to  those  giv^  in  the  question,  on  a  poli- 
cy lor  covering  the  first  adventure,  the  vcfaole  Toyage»  supposinf 
the  risks  out  and  home  equal  ? 

In  Case  V.  we  found  the  policy,  which  wpuld  cover  the  adventure 

1600X100 
the  voyage  round,  to  be  J^  1803  835.     Then  I  Op —    i»63-836^ 

}6*844s=(the  premium  per  cent,  on  the  ppltcy  ib^  voyage  roiind^ 
Mid  tantamount  to  tbe  several  given  pre^iuais. 

CASE  VIL 

if  a  policy  bt  taken  out  for  a  given  sum^  to  cover  a  certain  adv^turtg^' 
from  one  port  to  another^  on  to  eeveral  ports^  at  equal  premium^ 
from  one  place  to  the  other ^  id  find  what  that  equal  prtmtum  is. 

RuLE.t 
J.  Involve  100  to  that  power  denoted  by  tbe  number  of  risks^ 
and  multiply  this  power  by  the  sum  adventured,  (or  covered.) 

*■  Wh^n  th«  policy  is  found  by  Cmb  V.  th«  operation  becomes  tbd  same  as 
tlMt  direeUd  by  the  Hiik,  C^sa  Id.  which  has  been  proved.  Tbe  operations 
piay  be  shortened  ia  many  cases,  by  k^^ng  the  term  veparate  in  the 
Hint  part  of  the  process.     Thus— by  C^  V.  ihfi  pfiliey  in  tUis  example::^ 

1004  X 1500 

===:^ — T.:^-    SJ^ —    ■■■      -I'    Then,  by  Case  U. 
100—3x100— 4  X10(>— 5  X  100— d  ^  • 

100— JX  100-^X  10l>~5  X  100—6  '  " '   \     the  premium=^ 

1500X  lOOXlOO— 3X  UH>— 4X 100— oX  100— 6 


I004X1<SOO 


.00-^X10.^«X100-5X  t<^^g33.t,fl,^  ,o^>^.i5fe.H6-844. 


1003 


t  By  the  lart  remark  in  the  dohionstration  of  the  Rule  Case  V.  when  the  in- 
surance is  the  teTfie  «n  each  of  several  Voyages,  the  •polity  is  equal  to  tbe  pro- 
duet  of  the  sum  to  be  insared  and  100  raised  lo  a  power  whose  index  if  tbe 
number  of  voyages,  divided  by  the  difference  between  100  and  the  rate  of  ia- 
iuraore  raised  to  the  same  power.  Hence  this  product  divided  by  the  poUtjf 
i^ist  51  ve  a  qtiotfeat  e^juol  to  the  dlfferec^e  between  100  and  tbe  rate  cf  m^u*- 
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^.  Divide  tbe  last  ()roduct  by  the  policy. 

3.  Extract  that  root  of  the  qootteot  denoted  by  tbe  nnmber  •€ 
risks.  • 

4.  Take  this  root  from  100,  and  the  remainder  wW  be  the  equal 
I^remiodo  from  one  port  to  the  other. 

EXAMPLB. 

A  merchant  adventured  $1500  from  Boston  to  Philadelpliia, 
thence  to  Gnadaloqpe,'  thence  to  Nant^,  and  thence  home ;  te  co- 
Ter  which  ad  round  he  took  out  a  policy  for  $1803  636 ;  and  th« 
l^mium  was  equal  from  one  place  to  the  ottber :  what  was  Hie 
preminro  per  cent.  ? 

inn     tiooxiooxiooxioo"xlioo    .  -^.  ,   . 

100— v^ 2 , — ,— ,z^ »4-607  per  cent.  Answer. 

1803-836 

CASfi  VIII. 

When  nn  adventutt  it  dnsiired  out  and  home  at  one  risk,  at  a  gt'pfw 
rxtte  per  cent,  and  the  1>oyage  ierminaies  ihert  of  tthat  was  at  first 
inte^ed :  1\>  fimd  what  the  underwriter  mutt  receive  per  cent, 

RVLR. 

1.  If  just  hatf  the  voyage  is  performed,  it  mast  be  considereJ 
«s  tm%  equal  risks :  If  one  third,  then,  as  three  equal  risks ;  i€  buf 
one  fourth,  then,  as  fonr  risks,  and  so  on  ;  and  by  Case  2d  fiu^ 
be  found  the  amount  which  will  cover  the  adventure  the  voyage 
round. 

2.  Involve  100  to  that  power  denoted  by  the  number  ef  risks, 
and  multiply  this  power  by  tbe  sum  adventured. 

3.  Divide  this  product  by  the  aforesaid  amount. 

4.  Extract  that  root  of  the  quotient  denoted  by  tbe  number  of 
risks. 

5^  Take  this  root  from  100,  and  the  remainder  will  be  the  sum 
per  cent*  which  the  underwriter  must  receive. 

Example. 

A  mercbftnt  covers  {200  at  6  per  cent,  from  Newburyport  te 
the  West  ladies  and  home  again  ;  but  the  voyage  terminating  m 
the  West  Indies,  what  must  the  insurer  receive  |»er  cent.  ? 
100 

6 

94  :  100 ::  200 :  212-766967=aamount  to  cover  $200  voyage  round. 

2000000  

100X100X200=2000000  and  ^^^.^^^^^^=^9400,  and  100«-v^940Q 

=^30466  to  be  paid  the  insurer  per  cent,  upon  the  above  amount. 

«ac6  naaed  to  a  power  whose  index  is  the  number  of  jemn,  1/  that  root  ef  the 
avotient,  indicated  hy  the  nomber  of  yeais,  be  extracted  you  wiU  have  the  dif- 
ference between  100  and  the  rate  per  eent.  and  tliis  cKffereDce  taken  from  JO^ 
XiviMthe  rai#. 
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304  Compound  interest. 


COMPOUND  INTEREST 

'  iS  that  which  arifes  from  the  interest  being  added  to  the  priti- 
ripal,  and  (coDtinaing  in  the  hands  of  the  borrower)  becoming 
part  of  the  principal,  at  the  end  of  each  stated  time  of  pajrment. 

Method  I. 

RuLE.^-^Find  the  amount  of  the  given  principal,  for  the  time  of 
the  6rst  payment,  by  Simple  Interest :  nest,  find  the  interest  of 
that  sum,  or  principal,  and  add  it  as  before,  and  thus  proceed  for 
any  number  of  years,  still  accounting  the  last  amount  as  the  prin- 
cipal for  the  next  payment.  The  given  principal  being  subtract- 
ed from  the  last  amount,  the  remainder  will  be  the  compound  in- 
terest. 

In  federal  money,  multiply  the  principal  by  the. rate  ibr  the  first 
time  of  payment,  setting  the  product  two  places  more  to  the  right 
tlian  the  multiplicand,  and  the  decimal  point  in  (he  product  under 
that  in  the  muUipticand^  theiv  fiod  the  amount,  and  proceed  as 
above. 

JSTote,  It  is  not  usually  necessary  to  carry  the  work  beyond  mills  ; 
therefore,  when  the  figure  next  beyond  mill?,  at  (he  right,  exceeds 
5,  increase  the  number  of  mills  1  ;  when  it  does  not  exceed  5,  it 
may  be  omitted.  The  result  will  be  exact  enough  for  common 
purposes. 

Examples. 
1.  What  will  £480  amount  to  in  5  years,  at  6  per  cent,  per  an- 
num ?  £ 

Principal  480  Principal  for  the  Ist  year -480     0 

Rate  of  intereH  6  Interest  of  ditto    28  16 

§8|80  Principal  for  the  2d 

20 

IGIOO 

£  8.  d. 

Prio.  for  the  2d  year  608  16  0 

Interest  for  ditto     30  10  6^ 

Prio.  for  the  3d  year  639    6  6^ 

6 


32|36  19  3 
^0 


year  508 

16 

6 

30|62 
20 

16 

10|56 
12 

6|72 
4 

2i88 
Carried  up. 

*  It  may  be  obaerved  that  all  the  cosnputatLons,  relating  to  Compound  Inter- 
est, are  founded  upon  a  senes  of  tefms,  increasing  in  Geometrical  Progression, 
-wherein  the  number  of  years  ossipia  the  index  of  the  last  and  highest  term  : 
Therefore,  as  one  pound  is  to  the  amount  of  one  pound,  for  any  girea  time,  ^o 
i^  any  pro^oso<l  principal,  or  sum.  to  ifa  amount  for  the  same  time. 


Digitized  by  VjOOQIC 


COMPOUND  INTEREST.  906 

Brought  up.         1|97    Priocipal  for  the  3d  3fearJe539    6  Bl 
12  Interest  for  ditto    it    7  2| 

2{3I     Principal  for  the  4tbjear   571  13  8f 
'4       . 

1124  *     JC     «.    d. 

JC     8.   d.  Prill,  for  the  4th  year  671  13  ^ 

PrRr;  for  the  4th  year  671   13  8 J        Interest  for  ditto    34    6  OJ 

•  6  -i — 

Prin.  for  the  6th  year  606  19  9 

34(30  2  4J  .  6 

20  *— 

36135  18  6 

6102                                                  20 
12.  

-r^  7118 

0(28  12 


1|14     . 

(^                                             £  8*  d. 

rriocipal  for  the  6th  year  606  19  9 

Interest  for  ditto    36  7  2 


2l22 


Amount  for  6  year«  642    6  1 1 
Sitblract  the  first  principal  480    0    0 

Compound  interest  for  6  years  162    6  11 
In  federal  money,  thus  :  The  principal  bein^  $1600  far  five  ycaw. 
Principal  for  the  1st  year  J51600- 
Rate  of  interest    6 

Interest  Ist  year      96H)0 

Amount  1st  and  prin,  2d  year  1696* 

6 


Interest  2d  year    101*76 
•  ■- 

Amount  2d  year,  prin,  3d  1797*7« 

6 


Interest  3d  year     107-8666 
Amount  3d,  prtactpal  4th  1906-6266 

e 


Interest  4tb  year     114*337636 

Amount  4th,  priocipal  6th  ye^r  2019  963136 

6 
P  p  Carried  over. 
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Brought  oTcr.     '       Intereet  5th  year    nVidllBBW 

Amount  for  5  jeafg  214M6092416 
Subtract  ftt  principal  1600- 

CompouBd  Interest  for  5  year&=    541'1609241& 
Or  ihtd: 
Ut  principal  ^160(^ 
6 


Interest 

96  00 

2d  principal 

1696- 

Interest 

101-76 

3d  principaf 

1797-76 
6 

Interest 

107-866 

4lb  principal 

1^5  626 
6 

Interest 

H4-338 

5(h  principal  : 

2019-964 
6 

Interest 

12M98 

Amount  214M63 
iBt  principal  1600* 

Compoond  lotereH    541*162  nearly,  as  before. 

2.  What  fs  the  compoand  interest  of  J74€  for  6  years,  at  4  per 
cent,  per  knnum?  Ans.*l96  33c.^m. 

3.  What  will  £400  amonnt  to  in  5  years,  at  £4  per  cent,  per 
annam?  Ans.  iMS6  Ids.  ^d, 

4.  What  win  ^£150  amoant  to  in  a  year,  at  2  per   cent  per 
month?  Ans.  X190  43.  5d. 

5.  What  is  the  compound  interest  of  ^608^  at  2  per  cent  a  month 
foroneyear?  Ads.  ^134  12c.  1-ro. 

6.  What  is  the  amount  of  ^100  at  6  per  cent  compoand  inter- 
est for  3  years  ? 

7.  What  is  the  compound  interest  of  JJlOO  at  7  per  cent  for  3 
years? 
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Methop  II. 

When  the  rate  is  at  B  per  cent,  per  annum, 

1.  Divide  the  priocipal  by  20,  am)  this  quotient,  added  te  the 
principal,  will  be  the  amoant  for  ii^  iirst  year,  and  the  priocipal 
for  the  second. 

2,  lo  like  i^aooer  find  the  amount  for  e? ary  succeeding  year. 

ff^hen  the  rate  m  at  6  per  cent,  per  annum. 

1 .  Divide  the  principal  iy  20,  and  that  quotient  by  5 :  these 
quotients,  added  to  the  principal,  will  be  the  amouDt  for  the  first 
year,  and  the  principal  for  the  second.  ^ 

2.  In  like  manner  obtain  the  amount  for  erery  succeeding  year. 

'  EXAHFLCS. 


1.  What  is  the  amount  of £480 
at  6  per  cent,  per  amtum,  for  5 
years  ? 
20)480 
5)  24 
4  IG 


20)508  16  amount  of  1st  year. 

.  5)  26     8     9^ 
6     19 


50)530     6     6^  ditto  of  2d. 

5)  26  19  .  3} 

5     7  lOi 

20)571   13     ^  ditto  of  3d. 

6)  28  11     BjL 

5  14     4 


20)605  19     8;  ditto  of  4lh. 
5)  30     6  11^ V 
6     1     2J 

-2642     6  10Jdo.of5tb.  Aos. 


.  2.  0/  the  same  sum  at  5  per 
cent,  pter  apoum,  for  5  years. 

20)480 
24 

20)604        amonnt  of  1st  year. 

25  4  " 

20)529    4  fitto  of  2d. 

26  9     2| 

20)565  13     2J 

27  15     7J 

20)683     8  10    ditto  of  4lh., 
29     3     6J 


X612  12     3Jdo.pf5th.  Ansj 

J^ote,  Th^  ^ame  may  be  done 
in  federal  money ^  but  the  first 
method  is  gener&Hy  mere  easy. 


COMPOUND  IJfPEREST  BY  DECIMALS. 

A  Table  of  the  Amount  pf  J^  or  $J,  at  i  per  c«nt,  per  month,  aa  pnctu«d  at 

the  Banlu. 


Months. 

Dec.  parts. 

— : r- 

Months. 

je  or  $ 
Dec.  parts. 

Months. 

i>or  $ 
Dec.  parts. 

1 
2 
3 
4 

1  005 
101 
1  015 
102 

5^ 
6 
7 
8 

1025 
103 
1035 
104 

9 

10 
11 
12 

1045 
1  05 
1055 
106 
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308  COMPOUND  INTEREST  BV  DECIMALS, 

A  Taibte  of  tke  Amount  of  £1  or  ^1,  from  1  Day  to  31  Days,  at  6  per  cest. 

per  annum. 


Days. 

jCor  $ 
Dec.  parts. 

Days. 

£or$ 
Dee.  parts. 

Days. 

Dec.  parts. 

1 

1-00016 

12 

100197 

22 

1  00361 

2 

1K)00S2 

13   • 

1-00213 

23 

1  00378 

3 

100049 

14 

1-0023 

24 

100394 

4 

100066 

16 

1-00246 

25 

10041 

5 

1-00082 

16 

1-00263 

26 

1  00427 

6 

I  1-00098 

17 

100279 

27 

100443 

7 

1001 15 

18 

1-00296 

28 

10046 

8 

100131 

19 

1-00312 

29 

1-00476 

9 

100147 

20 

1-00328 

30 

100493 

10 

1-00164 

21 

100345 

31 

100509 

11 

VOOl^O 

Tbete  tables  are  Ibraed  by  addiog  the  interest  of  £1  or  ^1,  to 
£1  or  $1)  for  tbfc  given  rate  and  time.  Thus,  by  rule  for  Simple 
Interest,  the  interest  of  £1  or  {1  ibr  1  day,  is,  -00016438-^,  and 
the  ^fOQi^t  is  1-00016438+. 

CASE  1."% 

Wktn  tht  pritidpal^  the  rate  of  interest^  and  time^  art  givtn^  to  find 
'  ,  ^eitHer  the  amount  or  inleresU 

Rule. 

1.  Fiod  tl^e  an^yot  of  £1  o^  $1  for  one  year  at  Ibe  given  rate 
percent. 

2.  1n?ot?e  the  amooiit,  thus  found,  to  such  power,  as  is  denoted 
by  tb^  iramber  of  ye^rs ;  or>  ^o  Table  1.  at  the  end  of  Annuities, 

•  The  reason  of  the  rule  may  be  seen  by  the  following  process.  If  the  rate 
be  €  per  cepL  the  atnutmt  of  j&l  o^  $1  for  1  year,  isy  by  the  rule  for  Simple  ln> 
terest  by  Decimals,  1*06.    This  is  the  pniicipa\  for  t^e  second  year,  an|d  its 

amonM  i§  by  the  game  rule.  l-06+l-G6x06=l4-U6xl-06==l-06xl()6=:^0e  . 
That  i8,.the  amount  of  £1  or  $1  for  ftwr  years  h  equal  to  the  s^are  of  the 


an^ouAt  of  JBl  or  $1  for  one  year. 


This  is  the  principal  for  Uie  third  year,  and 


its  amount  18,1-06  -f-  1-06  X-06=H--06Xl-0«  =1-06  XI -06  =106,  that  is 
the  amourU  for  ihrte  years  is  the  cube  of  the  amount  for  1  year.  In  the  same  way 
it  may  be  shown,  that  the  amount  for  four  years  is  the  fimrtJi  power  of  t}>e 
amou^it  of  jCl  or  $t  for  1  year;  for, /ire  years,  is  ihcjifik  power,  and  so  ou. 
The  same  would  be  true,  whatever  be  the  rate  per  cent.  Now,  whatever  be 
the  principal,  the  amount  must  be  so  much  greater  then  the  amount  of  j£l  or 
<fil  for  the  same  time  and  rate.  Therefore,  the  amount  for  any  principal  will  be 
found  by  multiplying  the  amount  of  £\  or  5U  at  the  given  rate  and  time,  by  the 
principal  and  is  the  rule.    Let  the  principal  be  $100  or  J^lOO,  the  rate  5  per 

cent,  and  the  time  5  yem-s.  Xben,  i-06  XlQO=thci  amount.  .  And  1*06  X 
10(»— 100=the  interest. 

If  .the  m^te  of  interest  be  dcterij^ned  to  any  other  time  than  a  year,  as  i,  i,  Sic 
ihe  rule  i^  tl\e  same.  * 

If  the  compound  interest^  or  amount  of  anv  sum*  ^  required  for  the  paits  of 
a^A'eaV,  it  may  be  detcrminoci  as  follows  : 
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under  ibe  l^t^i  and  against  the  gi?ea  Dumber  of  years,  you  will 
iind  the  power.* 

3.  Mqltiply  this  power  by  the  principal,  or  given  sum,  and  the 
prodqct  will  be  the  amount  required,  from  which  if  you  aubtiact 
the  principal,  the  remainder  will  be  the  interest. 

EXAMPLES. 

I.  What  Is  the  compooiM  interest  of  £600  for  4  years,  at  6  per 
(jent.  per  annum  ?  c  amount  of  £l  for  1  year,  at  6  per 

Multiply  1^106      <  cent,  per  annum. 

M236=2d  power. 
Multiply  by  1-1236 

■    ,       l-26247696=4lh  power. 
Multiply  by  600^princjpa). 

757-486 1 7600=amount 
Subtract  600 


157-486176=  £157  98.  8id.=intere3t  required. 
By  Table  I. 
Tabular  a.fnnt.  of  £1  for  4  years,  at  6  per  cent,  per  ann.=:l -2624760 

Multiply  by  the  principal=  600 

Amount=^767 -486 1400 
2.  What  is  the  amount  of  ^1500  for  12  years,  at  3^  per  cent, 
per  annum  ? 

J I  OBB^amount  of  Jl  for  1  year  at  3  J  per  cent,  per  annum. 

And,  1036"axl500=JJ2266  60c  nearly,  Ans. 
Another  method  of  working  compound  interest  for  yec^rSt  morUh$^ 
and  daysy  which  is  much  more  concise  than  the  preceding  method. 

I.  When  Hit  time  is  an  ttliquot  pcnrt  qf  a  year, 
Rvt^  1.    Find  the  amount  of  £\  for  1  year,  as  before,  and  that  root  lof  H, 
^hich  is  denoted  by  the  aliquot  part,  will  be  the  amonnt  of  £\  for  the  time 
sought* 

2.  Multiply  the  amount,  thus  ibupd,  by  tl^c  principal,  and  it  will  be  the  ^mqunt 
of  the  g^ven  sum  required. 

n.  When  the  time,  ig  not  an  aliquot  part  of  a  year, 
Rv^'B  1.    Reduce  the  time  into  days,  and  the  365th  root  of  the  amount  ^ 
jC  1  fov  1  year  is  the  amount  for  1  day. 

3.  -Raise  this  amount  to  that  power,  whose  index  ia  equal  to  the  number  «f 
•  days,  and  it  will  be  the  amount  of  £l  for  the  g^ven  time. 

S.  Multiply  this  amount  by  the  principal,  and  it  will  be  the  amount  of  the 
^ren  sum  required. 

*  The  amounts  of  J^l  or  $1  in  this  t^ble,  are  so  many  powers  df  the  amount 
of  XI  or  $1  for  1  yeMT ;  whose  indices  are  denoted  by  the  number  of  years. 

J^ote.  When  the  given  time  cousbts  of  yeaps  and  youths,  or  years,  months, 
and  days ;  first  seek  the  amount  of  £1  or  ^1  in  the  table  of  years,  then  in  the 
.  table  of  months,  &c.  multiply  these  several  amounts  and  the  principal  continu- 
ally together,  and  the  last  product  will  be  the  amount  required. 

Thus,  if  tile  amount  of  X480  in  6i  years,  at  6  per  cent,  ppr  annum,  were  re- 
q»ifred ;  the  amount  of  £1  for  5  yearB=jei'33B2evdittc  for  6  monlh3=ijEl:0*'D06. 
Now,  l-33822X102956x4y0=Jt:661-2341  Answer. 
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Rui.E. 
To  (be  logarithm  of  the  principal,  fouod  in  anj  Table  of  loga- 
rtthtDS,  add  (h^  several  logarithms,  answering  to.  the  number  of 
years,  tnonths  and  days  found  in  the  following  tables,  and  their  sum 
will  be  the  logarithm  of  the  amount  for  the  given  time,  which  be- 
tDg  found  in  any  table  of  logarithms,  the  natural  number  cotrea- 
p<Kidiog  thereto  will  be  the  answer.^ 

IiOOAatTBMICK  TAlLluS,  AT  MX  PJBR  CJ^WT.  PB»  AlfirTJtt,  FOR  T£AKS,  noirTHS 

AJfD  DAYi. 


Years.  |  l>ec.  pl«. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


•0^306 

•050612 

•075018 

•101^4 

•12663 

•161836 

•177142 

•202448 

•227754 

•25306 


Y. 

Dec.  pta. 

Y. 

21 

Dec.  pts. 

Y. 
31 

Dec.  pts. 

Months 

11 

•278366 

•531426 

•784586 

1 

12 

•30J672 

22 

•556732 

3^ 

•809792 

2 

13 

•328978 

23 

•582038 

33 

•835098 

3 

14 

•354284 

24 

•607344 

34 

•860404 

4 

15 

•37969 

25 

•63265 

35 

•88571 

5 

16 

•404896 

26 

•657956 

36 

•911016 

6 

17 

[  •43020C 

27 

•683262 

37 

•936322 

7 

ir> 

•4555Wi 

28 

•708568 

38 

•961628 

a 

19 

•480814 

29 

•733074 

39 

•986934 

9 

20 

•50612 

30 

•75938 

40 

1-01224 

10 

11 

•002166 

•004321 

•006466 

•0086 

•010724 

•012837 

•01494 

•017033 

•010116 

•021189 

•023252 


Jays. 


•000071 
•000143 
•000215 
•000287 
•000358 
•000429 
•0005 


D. 

D. 

o. 

D. 

8 

•000571 

14 

•000999 

20 

•001426 

26 

9 

•000642 

15 

•00107 

21 

•001497 

27 

10  -000713 

16 

•001142 

22  ^001568 

28 

11 

•000785 

17 

•001213 

23 

•001639 

29 

12 

•000857 

18 

•001284 

24 

•00171 

30 

13 

•000928 

19 

•001365 

25 

•001781 

31 

•001852 
•001923 
•001994 
•002065 
•002136 
•002907 


What  is  the  amount  of  1321.  10^.  at  6  per  cent,  per  <)noitm,  for 
0  jears,  8  months,  and  15  da^s  ? 

To  the  log.  of  jei32-5=21222IC 
C  Log.  for  9  year8=  -227764 
Add  <  ditto  for  8  roofiths==  •017033 
(ditto   for  la  day85=  '00107 


2-3t;8073 
•0000428 


Fccansc  6  month.^  are  pa*!,  deduct  4  > 

|>er  cent,  upon  the  logarithm  <'f  15  days  y  '^^ 

Remains  2  3680302,  the  nearest 
.in  whick,  in  the  table  of  logarithms,  i-*  2  368101,  and  the  natural 
number  answering  thereto  h  233^4=  JC233  8$.  Ans. 

*  Alttioiii^li  thrrr  if  r  small  errotfr  in  the  logarithm  for  days,  yet  they  are  es- 
>"t  enongh  fofr  common  u?p.  And  if  after  the  first  month  you  deduct  i  per  cent. 
it  r  each  month  past  ^that  is,  i  per  cent,  after  1  month,  li  per  cfent.  after  3 
/ii'Mith*,  &c.)  from  the  logarithm  of  the  number  of  days,  it  wiU  give  ^e  true  an- 

Xnfe,  Tliat,  nfter  1  month,  i  per  cent,  on  the  logarithm  of  1  day  is  •CCOCOO^, 
on  ^  days  is  •0000007  lo  :  After  2  mouths,  1  per  cent,  on  the  logarithm  of  1  dav, 
1'  (JOOOOOTKon  2day^,^00000l  KJ :  After  10 mouthe, 5  per  cent,  on  the  logarithm 
fjr  1  day,  k  -OOliOOJja,  on  6  day«j,  is,  •OC'OOiJHu,  6iv. 
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CASE  ir. 

When  the  amonnty  rate  and  time^  are  givcn^  to  find  theprincipa!. 

Rule. 

Divide  the  araonnt  bj  the  amount  ofXl  or  jl  for  the  giveii  tiow, 
and  the  quotient  will  be  the  principal.* 

Or,  If  you  multiplj  the  present  value  t)f  JSl  or  $4,  for  (he  given 
number  of  years,  at  the  given  rate  per  cent  by  the. amount,  the 
product  will  be  the  priAcipal  or  present  worth. t 

EXAJIPLES^ 

1.  Wliat  is  the  present  worth  pf  7571.  9s.  8^d.  due  4  years  hence, 
dsscounting  at  the  rate  of  61.  per  cent,  per  annum  ? 

By  Table  I. 

J^A  t  4?et:  \  -l-*6247..)757-486N00(X600  Am. 
By  Tiibl«  H. 

Molt,  bj  the  preset  w«rtb  of  II.  >  "^"T'"!?!  20936 
for  4 years,  at  6  per  t:ent  p6r  ann.  J  ' 

Ans.  599-999923582704+==JD60(r, 

8.  What  principal  must  be  put  to  interest  G  years,  at  5^  per  ct, 

per  aoQum,  to  amouat  to  $689-42 14033809453 125  ?        Ans.  $bOO^ 

]      "  CASE  HI. 

9Fhen  the.  principody  rate  and  atnenfUi  ar&givtn^  to  find  the  time. 

R^t€. 

Divide  (he  amount  by  the  principal:  then  divide  this, quotient 
by  the  amount  of  £1  or  $1  for  I  year,  this  quotient  by  the  same, 
till  nothing  remain,  and  the  number  of  the  divisions  will  show  the 
time.l 

Or,  Divide  the  amount  by  the  principal,  and  the  quotient  will  be 
the  amoont  of  £l  or  $1  for  the  given  ttmei  tvhich  seek  under  the 
given  rate  in  Table  1,  and,  in  a  line  with  it,  you  will  see  the  time. 

*  By  Case  T.  the  amotmi  is  equal  to  the  principal  moltiijlied  by  that  power  of 
the  amount  of  £l  or  $1  for  1  year  at  the  «^ven  rate,  which  is  indicated  by  the 
number  of  years :  therefore,  if  the  amount  be  divided  by  Ons  power  of  the  amount 
^£l  or  $1  for  1  year,  the  quotient  most  be  the  principal.  Thus,  in  the  exam- 
ple m  the  proof  of  Case  I.  I'Os'  X  lOO—the  amount ;  therefore^  ■  ■  >^^ ■   "*  =: 

1-OS* 
fW,  the  principal. 

t  See  Table  11.  shewing.fhe  present  value  of  Jgl,  discoHntin^  at  the  rates  of  4, 
43,  &c  per  cent,  the  construction  of  which  is  £hu8  : 
Amount  t*res.  worth.  Amount.  Pres.  worth. 

As  106  :  1  :r  1  :  -9433962,  and  so  on,  for  any  other  rate  per 
cent  andtime. 

t  By  th<e  example  in  (he  proof  of  Case  L  105*  X  I00=^the  amount ;  divide  iluf 
by  the  principal,  100,  and  the  quotient  will  beT05*.    This  quotient  divided  by 
the  rutio,  and  this  quotient  by  the  ratio,  and  so  on,  will  b**  exhau^lo.l  bv  fivo  di 
virion?,  which  &hows  tl^  number  of  year^. 
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ExAMFjLEi 

In  what  tioM  will  ^600  amquot  to  ^689  42c.  lin.+»  at^}  per 
oent  per  aoaum  ? 


600 
1056 
1066 
1055 
1056 
1065 
1055 


689-421  + 


1-379— 

1-307-. 

1  239— 

M74+ 

1113— 

1053+ 

1— 


Ans.  6  years. 


CASE  IV. 

men  Ae  principal,  tmount  and  time,  are  given,  to  find  ihe  rait  per  tt. 

Rule. 

Divide  the  amount  by  the  principal,  aad  the  qootie«t  wHl  be  the 

anount  of  11.  er  $1  for  the  giren  time  ;  then,  eitract  st^cb  root  aa 

the  time  denote*,  wd  that  root  will  be  the  amount  of  11.  or  «1  for 

1  year,  from  which  aubtract  unity,  and  the  remainder  will  be  the 

"or*HatinK  found  the  amount  of  11-  or  p  for  the  time  as  abotre 
directed,  look  for  it  in  Table  Ut.  even  with  the  given  Ume.and  di- 
rectly over  the  amount  you  will  find  the  ratio. 

EXAMPI.E. 

At  what  rate   per  cent,   per  annum  wiU  ^500   amount  to 
J689-421403+ in  6  years  ? 

*i!£i?l*2£±=|;378843-;  and  v"  1378843-  =1-055:     Thefl 

500 
J.056— 1— OSS^ratio.    Hetice  the  rate  is  SJ  per  ceftit,  per  ^n- 

Quro,  Answer. 

DISCOUNT  BY  COMPOUND  L\TERESrrA 

The  9um,  or  debt  to  he  discounted,  ihe  lime  and  rate,  given,  to  find  the 
f  resent  worth. 
'     Rule.  Di?ide  the  debt  by  that  power  of  the  amount  of  11.  or  $1 
for  1  year,  deooted  by  the  time,  and  the  quotient  will  be  the  pres- 
ent worth,  which,  subtracted  from  the  debt,  will  lca?e  the  diacoont. 

•  Prooeediiij  as  in  the  preoeding  aemonstration, And  extracting  that  root  ^  the 
quotient  which  is  shown  by  the  number  of  years,  we  have  the  afliount  of£l  ^r 
f  I  for  I  year.    From  this  subtract  1,  and  the  rwnainder  is  Ui*  ratio.    Thus  m 

the  preceding  example,  ^  V06*=l-05,  and  1-05— 1=K>5,  the  ratio. 

t  As  the  present  worth  is  such  a  principal,  as  At  the^^iven  rate  and  tjtae,  would 
alnount  to  ttie  debt,  thv  rule  must  be  the  same  as  th^t  of  Case  11.  of  Compouiid 
Interest,  the  principal  being  in  this  case  the  pretent  worth,  and  the  amount  the 
sum  or  debt.    Or,  By  Case  I.  of  Compound  Intereft  b^  Dedmels,  the  amount  oT 
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Examples. 
1.  What  is  the  preieDt  worth,  aod  dideooDt)  of  ^00  due  3  yetn 
hence,  at £6  per  cent,  per  aoDom,  oompoand  interest? 

Divide  bj  iio6|';=i.  19 10 1)60000000(603'774 1  =  ^5603  ISs.  6Jd. 
present  worth,  and  js60a—jS  503  15  5}^£96  4s.  6Jd.=sdiscoaQt. 
eoo  600 

Or,  |.^^^^=jg 503  7741,  and  600—  ^.^^|q^= jg96'2259, 

Br  Table  II. 

In  this  Table,  corresponding  to  the  time  and  rate,  we  hare 

*839619:c=preseot  worth  of^l  for  the  time  and  rate. 
Multiply  by        600=debt,  or  principal. 

503*77 1400=pre8ent  worth  of  the  debt. 
S.  What  is  the  present  worth  of  £312  lOs.  doe  2  years  hence, 
at  4|  per  cent,  per  annum,  compound  interest  ? 

Ao8.£2S6  38.  3d.  2-97qr8. 
3.  What  ready  money  will  discharge  a  debt  of  $1000  due  4  years 
hence,  at  $5  per  cent,  per  annum,  compound  interest  ? 

Ans.  $822  70c.  2m, 


ANNUITIES. 

AN  Annuily  is  a  sum  of  money  payable  at  regblar  periods,  for 
a  certain  time,  or  for  ever. 

Annuities  sometimes  depend  on  some  contingency,  as  the  life  ov 
death  of  a  person,  and  the  annuity  is  then  said  to  be  contingent. 

Sometimes  annuities  are  not  to  commence  till  a  certain  number 
of  years  has  elapsed,  and  the  annuities  are  then  said  to  be  ia  re- 
ver$i<m. 

The, annuity  is  said  to  be  in  arrear*^  when  the  debtor  keeps  it 
beyond  the  time  of  payment 

The  present  worth  of  an  annuity  is  such  a  sum  as  being  now  laid 
out  at  interest,  would  exactly  pay  the  annuity  as  it  becomes  due, 
and  is  the  sum  which  muit  be  given  for  the  annuity  if  it  be  paid 
at  its  commencement. 

11.  or  $\  for  any  number  of  jrears,  is  equal  to  that  power  of  the  amount  of  U.  or 
$1  imUcated  by  tho  number  of  years.  Hence  if  the  amount  be  11.  or  $1' the  prin- 
npal  will  be  the  reciprocal  of  the  power  of  the  amount  of  U.  or  ^1 
ifimcated  by  thenuikber  of  yeats ;  thus,  if  l^amoimt  at  6  per  cent;  f^4  years, 

then,  ^  .^..gsthe  principal  whioh  wiU  produce  the  amount  at  tiie  rate  apd  time. 

X-O&A  M^  *^  Mr  ^ 

Therefore,  if  l=lhe  sum  to  bediscounted  at  that  rate  and  time,  then  »>■      =s  its 

I'Uo* 

present  worth,  ;md  is  the  rule. 

.  Notf.    The  pr«9ont  worth  of  11.  or  $\  for  any  time  and  rate,  is  the  reciprocal 

fir  the  amount  of  U.  or  $1  for  the  same  time. 
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The  amount  is  the  sam  of  the  aoDuilieb  for  the  time  it  has  beea 
f^fboreey  with  the  interest  due  od  each* 

CASE  I. 

To^nd  the  amount  of  an  annuity  at  Simple  Jkteresi> 

RULB. 

Multiply  the  sam  of  the  natural  series  of  numbers,  1,  2^  3,  4, 
&c.  to  the  number  of  years  less  1,  by  the  interest  of  the  annuity 
for  one  year,  and  the  product  will  be  the  interest  which  is  due  on 
the  annuity. 

Mnltiply  the  annuity  by  the  time,  and  the  sum  of  the  two  pro- 
ducts, will  be  the  amount.* 

Examples. 

1.  What  is  the  amount  of  an  annuity  of  £100  for  four  years, 
computing  interest  at  6  per  cent.  ? 

]-|.24«3=:6,'  sum  of  the  natural  series  to  the  number  of  years  less  1. 
61.  interest  of  annuity  for  1  year. 
6x6=^361.  the  whole  interest 
100x4^="400l.  product  of  annuity  and  time. 

,Ans.  436L  amount. 

2.  If  a  pension  of  $20  be  contioiied  unpaid  for  six  years,  what 
is  its  amount  at  6  and  7  per  cent.  ? 

Ans.  At  C  per  cent.  JI38.     At  7  per  cent.  1^141. 

3.  If  an  annuity  of  $20  to  be  paid  half  each  half  year  is  forborne 
lor  six  years  ;  what  is  its  amount  at  6  per  cent.  ? 

Ans.  ^159  60c. 

4.  If  a  pension  of  £33  is  forboVne  for  12  years,  at  7  per  cent. 
what  is  this  amount  ?  An^. 

CASE  II. 

To  find  the  present  worth  of  an  annuity  at  Sitr^le  hterest. 

Rule.  , 

Let  tftM  present  worth  of  each  year  be  found  by  itfeelf,  discount- 
inf  from  the  time  it  is  due ;  then,  the  sum  of  all  tfaede  wiU  be  the 
present  worth.t 

•  It  is  plain  that  upon  the  first  year's  annuity  there  will  be  due  «o  many 
year^  interest,  as  the  given  number  of  years  less  one,  and  gradually  one  yea^r 
less  rxpon  each  succeeding;  year,  to  that  preceding  the  last,  \?hich  has  but  one 
year'^s  interest,  and  the  last  bears  none.  -  There  is,  therefore,  due  in  the  wholes 
as  many  years'  interest  of  the  annuity  as  the  sum  of  theories,  1,  ^,  3,  &c.  to 
the  number  of  years  diminished  one.  It  is  evident  then,  that  the  whole  inter- 
ett  due  must  equal  this  sum  of  the  natural  series  multiplied  by  the' interest  ft>r 
one  year ;  and  that  the  amount  will  be  all  the  annuities  or  the  product  of  thQ 
annuity  and  time,  added  to  the  whole  interest    This  is  the  rule. 

t  This  rule  depends  on  the  ininciples  of  discount.  The  annuity  may  be  con- 
ddered  for  each  year,  as  a  debt,  due  1, 2, 3,  &c.  yeart  hence,  9f  which  the  prea« 
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Examples. 

1.  Find  the  present  worth  0/  aoanouitj  of  jlOD  continued  RVb 
years  tit  six  per  cent. 

i 
As  106  :  100  ::  100  :  94-3396,  the  present  worth  for  1  year. 
1 12  :  100  ::  JOO  :  89-2867,  2  yeartj. 

1 18  :  100  ::  100  :  84  7457,  3  years. 

124  :  100  ;:,100  :  80-6461,  4  years. 

130  :  100  ::  100  :  76-9230,  6  years. 

^426*9391,  present  worth  required. 

2.  Find  the  present  worth  of  an  dnnuily  of  75J.  continued  for  4 
years  at  7  per  cent.  ?  Ans. 

3.  What  is  the  present  worth  of  a  pension  of  ^20  to  be  continu- 
ed for  6  years,  at  6  per  cent.  ?  Ans. 

ANNUITIES  OR  PENSIONS,  IN  ARREARS,  At  CX)MPOUND 
INT£RES2\ 

CASE  I. 

Wien  the  annuity^  or  pension^  ike  time  it  contintus^  and  the  rate  per 
cent,  are  gvveti,  to  find  the  amount. 

Rule  L* 

1.  Make  1  the  first  term  of  a  Geometrical  Progression,  and  the 
amount  of  £l  or  $1  for  1  year  at  the  given  rate  per  cent,  the 
ratio. 

2.  Carry  the  series  to  so  inaDy  terms  as  the  Dumber  of  years, 
and  find  its  sum. 

ent  worth  is  to  be  found.    Hence  the  sum  of  the  present  worth  for  the  seyeral 
years,  must  be  the  present  worth  for  the  whole. ' 

This  rule  is  very  absurd  in  practice.  It  is  obvious  on  inn)«cting  the  operation 
of  *Gx.  1.  that  the  difference  between  the  present  worth  of  the  several  yeaiv  is 
continually  diminishing.  Whence,  after  a  certain  number  of  years,  the  present 
worth  of  an  annuity  of  $100  would  produce  more  than  $100  interest  in  one 
year,  which  is  greater  than  the  annuity  to  be  purchased. 

*  I.  From  the  nature  of  an  annuity,  as  explained,  in  the  proof  of  the  rale. 
Case  I.  of  Annuities  at  l^mple  Interest,  there  is  due  one  yearns  interest  less  than 
the  number  o^  years  the  annuity  has  been  continued.  Now,  by  Case  I.  of  Com- 
pound Interest,  the  amount  of  j£l  or  $1  at  the  given  rate,  is  equal  to  that  pow- 
er of  the  amount  for  one  year,  which  is  indicated  by  the  number  of  years.  Tbi» 
amount  is  obtained  for  one  less  than  the  number  of  years,  by  forming  the  goo- 
melrieSl  series  as  directed  in  the  Rule,  or  be^nntng  wi^  uiiity.  Thus  itili.  h 
the  series  is,  ],  1*06, 1*063,  1*063,  and  the  last  term  is  the  amount  of  j&l  or  $1 
for  one  less  than  four^  the  number  of  years.  The  sum  of  this  series  is  the 
amount  at  Compound  Interest,  of  an  annuity  of  £l  or  $1  for  four  years.  The 
•mount  of  any  other  annuity  for  the  same  time  and  rate,  will  be  as  mudi  great- 
er or  less,  as  the  annuity  is  greater  or  less  than  j£l  or  $1,  that  is,  the  amouilt  of 
the  annuity  of  £l  or  $1  must  be  multiplied  by  the  annuity  to  obtain  its  amount. 
Heooe,  the  rule  is  manifostly  correct.    In  Ex.  1,  the  above  series  amounts,  by 

Prob.  III.  of  Geometrical  Progression,  to  ~^,  and  this  multipUed  by  the 
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316         ANNUITIES  OR  PENSIONS  IN  AUREAftS, 

3.  Multiply  the  smii  thus  fottod  by-tbe  gifen  aDrndty,  and  the 
product  will  be  the  amouDt  sought. 

Role  II. 
OMnalliply  the  amount  of  J5l  or  Jl  for  1  year  into  itself  «o 
many  times  as  there  are  years  less  by  1 ;  then  multiply  this  pro- 
duct by  the  annuity  ;  and  subtract  the  annuity  therefrom.  Lastly, 
dlfide  the  remainder  by  the  ratio  less  1,  and  the  quotient  will  be 
the  amount* 

Examples. 
1.  What  will  an  annuity  of  ,601.  per  annum,  payable  yearly, 
amount  to  in  4  years,  at  61.  per  cent.  ? 

First  Method. 

l+l-Oe+Foel'+Toep  =4-3746 16=sum. 

Multiply  by  60=annnily. 

262-476960 
20 


9-63920 
12 

6-4704 
4 


1-6816    An8.£262  9a.6^. 


Or,  1+1-06+ l-06l'-fl-06''x60=je 262  98.  6Jd. 

Second  Method. 
l-0exl'06x  l-06Xl-06=l-26247 

Multiply  by  60  annuity. 

76-74820 
Subtract  60 
Carried  up. 

CLDXiaity,  60,  ^ves  Uie  amount  required,^: — — — x  60=262-47696. 

II.  The  second  rule  is  derived  from  the  expressioiH  — ^ —  x60 ;  for  it  ii 

1*06^  X60— ~1  X60 

also,  — — rr =the  above  amouBt^  und  is  the  rule. 

•06 
Because  the  amounts  of  annuities,  at  the  same  rate  and  for  the  same  time,  are 
as  the  annuities,  if  the  amount  be  divided  by  the  amount  of  £1  or  $J  for  the 
same  time  and  rate,  the  quotient  will  be  the  annuity.  This  is  tiie  ^  Rule 
under  Case  11.  And  the  Sd  Rule  of  Case  III.  is  readily  inferred  from  the  same 
principle. 
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firof^^bt  up* , 
Divide  by  1-06— 1=:-06)15-7482(262-47=2621.  95.  4|d.  An«* 
12 

37 
36 

14 

12  .      . 

28 
24 

42 

42' 


-         l-06xl-06xl06xl'06x60— 60     ^^^  _ 
^>  106^1 =«262-47. 

Or,  by  Table  III.* 

Multiply  tbe  tabular  namber  oiider  tbe  rate,  and  opposite  to  the 
limey  by  me  aonnity,  and  the  product  will  be  tbe  amount. 

2.  What  will  an  annuity  of  60L  per  annum  amount  to  in  20  years, 
allowing  61.  percent,  compound  interest  ? 

Under  61.  per  cent,  and  opposite  20,  in  table  3d,  you  will  6od, 
Tabular  number's:36  78559 

Multiply  by  60ssannui(y. 

2207-13540=22071  2s.  8^.  Aos. 

3.  What  will  a  pension  of  $76  per  annum,  payable  yearly, 
amount  to  in  9  years  at  5  per  cent,  compound  interest  ? 

Ans.  $826  99.2yVm. 

4.  If  a  salary  of  1001.  per  annum,  to  be  paid  yearly,  be  forborne 
5  years,  at  61.  per  cent.  What  is  the  amount  ?    Ans.  5631.  14s.  2d. 

5.  What  will  wages  of  $25  per  month,  amount  to  in  a  year,  at  ^ 
per  cent,  per  month  ?  Ans.  $308  38c.  9n^ 

CASE  IL 

When  the  oimmnt,  rate  per  cent,  and  time  are  given,  to  find  the  anniHt^^ 
pennon,  4^c. 

Rule  I. 
Multiply  the  whole  amount  by  the  amount  of  11.  or  $1  for  a  year^ 
from  which  subtract  the  whole  amount,  divide  the  remainder  by 
thai  power  of  the  amount  of  11.  or  $1  for  a  year,  signified  by  tbe 
number  of  years,  made  less  by  unity,  and  the  quotient  will  be  the 
answer. 

•  Table  3  is  calculated  thus :  Take  the  first  year's  amount,  trhioh  is  11.  miil^ 
tiply  it  by  l*06-f  l=2K)6=8eeond  yearns  amount,  which  also  multiply  by  106-f 
l=r3*1836=third  year's  amount,  &c.and  iu  this  manner  proceed  in  calculating^ 
tables  at  any  other  rates. 
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318  ANNUITIES  OR  PENSIONS  IN  ARREARS, 

'  Rule  II. 
Or,  find  the  amotrat  of  ^n  annuity  of  II.  or  ^1  for  the  given  ti|ie 
and  rate  (bj  Case  1 ;)  divide  the  given  sum  by  this  amount ;  and 
the  quotient  will  be  the  annuity  required. 

1.     What  annuity,   being   forborne  4  years,   will   amoiKit  to 
X  262-47696,  at  61.  per  cent,  compound  interest  ? 
262.47696 =amount. 
Multiply  by  r06=amount  of  11.  for  1  year. 


Ox, 


157486176 
262476960 

J  06 
106 

278-2255'776 
Subtract  262*47696 

636 
1060 

*2G247696)1 6-7486 176f4C  60  Aps- 
15-7486176" 

11236 
106 

0 

> 

67416 
112560 

262-47696X 1  •06—262-47696 

— 6tL 

1,191016 
106 

106xl06xl06xl  06— I 

7146096 
11910160 

1-26247696 
Subtract  I- 

Divisor  =26247696 
Or^  thui. 
Amount  of  an  annuity  of  II.  for  4  years  at  G  percent,  per  annum 

^62  47696 
.^4.374616  (by  Case  1 ;)  and  '4.374616'^'^^  ^***- 

Or,  by  Table  III.  the  amonnt  of  II.  is  found  to  be  4'374€16  ;  and 
the  answer  is  found,  as  before. 

2.  What  aonoity,  being  forborne   20  years,  will   amount  to 
j2207*1354y  at  6  per  cent,  compound  interest  ? 

Amount  of  an  annuity  of  ^1  for  20  years  at  6  per  cent  per  an- 
num==36«78559.     And, 

36-78559)220713540(§60,  Ans. 
2207  1354 


CASE  III. 

fVkin  th€  annuUi^  ooiaunt  and  raii^are  givcUy  to  find  the  ti/ne. 

RULB    I. 

Multiply  the^  amount  by  the  ratio,  to  this  prodnctadd  the  aDDoi- 
ly,  and  £rom  the  sum  subtract  the  amount ;  tbit  re^maioder  bein^  , 
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tiivided  by  the  annuity,  (he  patient  wjli  be  thait  power  of  the.  ra*. 
tio  signified  by  the  time,  which  being  divided  by  the  amount  jof  IL 
for  1  year,  and  this  quotient  by  the  same,  till  nothing  remain,  the 
nqmt>er  of  those  divisions  will  be  equal  to  the  time.  Or,  look  for 
ilm  Biimber  under  the  given  rate  in  table  1,  and  ini  a  line  wtdiit, 
yoQ  will  see  the  time.     Or, 

Rule  II. 

Divide  the  amount  by  the  annuity  ;  from  the  quotient  subtract  1 ; 
ftom  the  remainder  subtract  the  ratio  ;  from  successive  remainders 
subtract  the  square,  cube,  &c.  of  the  ratio,  tilt  nothing  remain  ;  and 
the  whole  number  of  the  subtractions  will  be  the  answer.  Or,  find 
the  quotient  in  Table  III.  under  the  rate,  and  in  a  line  with  it 
stands  the  answer. 

EZAUFLES. 

1.  In  what  time  will  601.  per  annum,  payable  yearly,  amount  to 
£262*47696,  allowing  61.  per  cent,  compound  interest,  for  the  for- 
bearance of  payment  ? 

262-47696=amount. 
Multiply  by  1  •06=ratio. 

167486176 
262476960 


278-2255776 
Add     60*  =annnuity.         Or  thus : 

Annuity  =60)262-47696=amt. 

338-2255776  ^ 

Subtract  262-47696  4-374616 

1.  Subtract  1* 


Divide  by  60)76-7486176 


3374616 


Divide  by  IQg)  1-96247696       2.  Subtract  1-06        =ralio. 

Divide  by  1  06JM91016  .  •  2-314616        ^ 

3.  Subtract  1-1236     =ratioi'* 


Divide  by  106)11236 


M91016 


Divide  by  1-06)1-06      ^.^  SubtractM91016=n;u;^|'. 

Ans.  4  y^ars. 

The  number  of  divisions  by    ^  Or  looking  into  Table  III  un- 

r06,being4,giTe.the.ambe;    ^^^^;^^%  [Z\u%:^:j^^^^ 
of  years  =  4,  the  answer.  4  J74blb  stamis  agains.t4  year*. 

•^  Ans.  as  before. 

Or,  in  Table  I,  under  the  given  rate,  you  will  find  1*262476,  and 
in  a  line  under  years,  you  will  find  4. 

2.  In  what  time  will  an  annuity  of  ^60  payable  yearly,  amount 
to  $2207-1354/ allowing  6  per  cent,  fur  the  forbearance  of  par- 
ment?  Ans.  20  years.' 
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TRESENT  WORTH  OF  ANmjfTIES,  4-0.  AT  COMPOUHD  m- 

TEREST. 

CASE  I. 

IVhen  the  annuity^  ^c.  raU  and  time  are  given  ia  find  the  present 

worth. 

Rule  L* 
I.  Divide  the  annuity  by  the  amount  of^l  or  £l  for  1  year,  and 
the  quotient  wilt  be  the  present  worth  of  1  year's  annuity. 

*  This  role  depends  on  Uie  rule  for  finding  the  present  woilh  in  Discount  at 
Compound  Interest.  For  each  year  the  present  wocth  is  to  be  found  by  that 
rule.  Then,  the  sum  of  the  present  worth  for  the  several  yeafs,  must  evidently 
be  the  present  worth  of  the  whole,  and  is  the  rule. 

Or,  suppose  the  annuity  to  be  11.  or  $1  at  6  per  cent,  then  r:;rr. » the  present 

worth  for  one  year ;  for  two  years ;  for  three  years ;  ■  ,  for 

,  ^  l*uo*  l'0o3  IKkL* 

four  years,  and  so  on.   Then  the  sum,  or  — -^-.^-^+-j-jjjr^-f -j-jj^^    wifl  be 

the  whole  present  worth.    Let  any  annuity  be  substituted  for  the  numerator  of 
these  several  fractions,  and  you  have  the  rule  in  tlie  text. 

By  Note  2,  Prob.  I.  of  Geometrical  Progression,  the  sum  of  the  series,  - — : 

I L.4.— L-J— L-,isl ^X~,  or  -? Lx— i— .    Now  if  the 

'  1-063^  1-063^  1(K»4  1064  •^•06'        06       -06     1064 

annuity  wejre  to  continue  forever,  or  the  number  of  years  were  infinite,  then  the 
index  of  the  denominator  of  the  last  expression  would  be  infinite,  and  the  value 

of  the  fraction  would  be  infinitely  diminished  or  become  nothing,  and  --;  woaU 

•Oo 
h  of  an  amiuity  of  11.  X)r  $  1  to  continue  fore  ver  fit  6  per  cent . 
f  is  9i perpetuity^  oris  to  continue  fotever,  its  present  worth  is 
le  annuity  by  the  ratio,  or  the  interest  of  11.  or  Jl  for  a  year 

th  of  an  annuity  of  $\  to  continue  forever  at  5  per  cent,  is 
1  an  annuity  of  ^00  at  S  per  cent,  to  continue  forever^  wouU 
now  be  worth  $2000,  and  at  7  per  cent.  $1 4281, 

Rule  If.  is  derived  from  the  expression  1 —      '  .   X-^rr,  when  the  annuity  !« 

1*064  '06 
$1  or  11.  and  the  rate  6  percent.  That  is  wlien  the  annuity  is  $1  or  11.  divide* 
the  annuity  by  that  power  of  the  ratio  indicated  by  the  number  of  years,  and 
subtract  the  quotient  Horn  the  annuity ;  the  remainder  divided  by  the  ratio  of  the 
series  less  1,  will  be  the  present  worth.  But  the  present  worth  of  annuities  va- 
nes as  the  annuity.     Ilcnce  the  rule  is  manifest. 

Note.    Another  rule  for  obtaining  the  present  worth  may  be  derived' from  the 

preceding.    ThaMh.  .nm  of  the  «ri«.,-ji5,  -^-,  ^-,  jJg./  i^  by  Xctc 

*                                                 i           1 
'2,  of  Prob.  I.  of  Geometrical  Progression,  1 X — ,  which  is  abo 

^  1.064   106— r 

1064—1  1  1-064— 1     •  .'  '  r    .   ^      ^     r      r 

'T56r-^i:55:i7=i^5^i^7=^  p^*^^  ^^^'^  ^^  ^^' ^'^  «^  ^^^  ^^' 

yenn  at  6  per  cowK    That  b,  divide  the  difference  between  unity  and  that  power 
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2.  Diviile  the  aDnnity  by  (he  square  of  the  ratio,  and  the  quo- 
tieot  will  be  the  present  worth  for  two  years. 

3.  In  like  oiatiner,  find  the  present  worth  of  each  year  by  itielf, 
and  the  sum  of  all  these  will  be  the  present  value  of  the  annuity 
sought. 

RvfE  II. 
Or,  divide  the  annuity^  &c.  by  that  power  of  the  ratio  signified 
by  the  number  of  years,  and  subtract  the  quotient  from  the  annui- 
ty ;  this  remainder  being  divided  by  the  ratio  less  1,  the  quotient 
will  be  the  present  worth. 

EXAMPLES. 

1.*  What  ready  money  will  purchase  an  aBnuity  of  601.  to  con- 
tinue 4  years,  at  61.  per  cent  compound  interest  t 

First  Method. 
Ratio    =  1  06)6000000(56  603=present  worth  fi>r  1  Jrear. 

Kaiiol*=         M236)6000000(63-399=        do.  for  2  years. 

Kaiiol'ss     M91016)60'00000(60-377=:        do.  for  3  years. 

kgkuol*  =l-2e247696)6000000(47-5e5=        do.  for  4  years. 

207-904=  £207  18s.  .OJd.  Ans. 

Second  Method. 

^^^^^ra^io^^^i  ==  J  •26247696)60-0000000(47-525 

Pro^eo    .         gQ 

Subtract  47-52:^  Or, -?^^= 47-623  60^4 7-526= 1 2-475 

"    "-Otfj  12-475 

Divis.l-06-.l=:-06)  12-475  And =fi207-916- 

.  .06 

2  07-916=je207  18s.  3fd.  Ans. 

oflbe  tfttio  which  is  indioftted  by  tho  number  of  years,  by  the  difference  between 
that  power  of  the  ratio  which  is  one  greater  than  the  number  ef  years  and  that 
power  of  the  ratio  which  it  equal  to  tl^  number  of  years,  and  the  quotient  is  the 
present  worth  of  11.  or  $1 .  Then«  as  annuities  are  as  their  present  worth,  multi- 
ply this  quotient  by  the  g^ven  annuity,  and  the  product  is  its  present  worth.  The 
rules  for  the  nazt  Caee  are  «lerived  directly  from  this  roile,  and  need  no  further 
illustration. 

*  The  anunmt  of  an  annuity  may  Also  be  found  ibr  years  and  parti  of  a  year, 
thus: 
•    1.  Find  the  amount  for  the  whole  years,  as  before. 

S.  Find  the  interest  of  that  amount  for  the  given  parts  of  a  year. 

3.  Add  this  intere^  to  the  former  aooount,  und  it  will  g^ive  the  whole  amount 
required. 

The  pfttent  worth  of  an  annuity  for  years  aad  partrof  a  year  may  be  found 
thus: 

1.  Find  the  present  worth  for  the  whole  years,  as  before. 

2.  Find  the  present  worth  of  this  present  worth,  discounting  for  the  giv«a 
parts  of  a  yetr,  and  it  will  be  the  whole  present  worth  required. 

Questions  in  this  case  may  also  be  answered  by  first  finding  the  amount  of 
the  giren  annuity  by  Case  I.  ol'  annuities  in  arrears,  page  315,  and  then  the 
present  worth,  or  priuc^pa!,  by  Case  II.  of  Compound  lDterest,*page  314. 

R  r 
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Br  Table  III. 
Under  61.  per  cent,  and  opposite  4,  wn  find 

4*3746  Issamoant  of  11.  annnitj  for  4  years.      ' 
Maliipljrby  OO^^^sannuity. 

262-47660=rsamount  of  601.  for  4  years. 
Tlieik)  opposite  4  years,  and  under  61.  per  cent,  in  Table  Sd. 
We  have  -792093 
Multiply  by  262-7466 

4752668 
4762668 
3168372 
5544661 
1684186 
4752568 
1684186 


208. 11 97426338=;=  46208  2s.  4}d. 
Or,  opposite  4  years,  and  nnder  61.  per  cent,  in  Table  1st,  we 
have  l*26247s=the  amount  of  II.  for  4  years : 

Then,262-7466-4-l-26247=»2O81209=je208  2s-  5d.  Ans. 

By  Ta»lr  1V.» 
Multiply  the  tabular  number,  under  the  rate,  and  opposite  the 
time,  into  the  annuity,  and  the  product  will  be  tbe  present  iforth. 
Thus,  in  Example  Ist.   What  ready  money  will  purchase  JS60 
annuity,  to  continue  4  years,  at  £6  per  cent,  compound  interest  ? 
Under  61.  per  cent,  and  even  with  4  years. 

We  have  3*4661  =s present  worthXl  for  4  years. 
Multiply  by        60=annuity. 

ABS.=:207-9060=Je207  18s.  IJd. 
2.  What  is  the  present  worth  of  an  annuity  of  ^60  iper  annum^ 
to  continue  20  years,  at  6  per  cent,  compound  interest  i 

Ans.  ^688 -65  (nearly.) 

.  CASE  II. 

Whitn  tJu  preunt  worth,  tinUt  and  rate  are  given^  to  find  ^  annvitft 

rent^  ^c. 

Rule. 
1.   From  that  power  of  the  ratio,  denoted  by  the  number  ef 
years  plutf  1,  subtract  that  power  of  it  denoted  by  the  number  pf 
years. 

•  Tabl«  4th  is  thus  made :  Diyide  £\  by  \<^s:z'04S5»  the  present  worth  of 
the  first  year,  which,  divided  by  1*06,  is  equal  to  -88999,  which,  added  to  the  fini 
yearns  present  worth,  is  =  1*83339,  the  second  year's  present  worth,  then  *8800l^ 
divided  by  1*06,  and  the  quotient  added  to  1*83330,  gives  3-6701  tor  tl^e  thiia 
year^  preseiA  worth,  &c 
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AT  COMPOUND  INTEREST.  323 

2.  Divide  the  remainder  by  that  power  of  the  ratto^  Bignified  bj 
the  ttme  made  less  by  miity. 

3.  Multiply  the  present  worth  into  this  quotient,  and  the  prodact 
win  be  the  annuity,  pension,  rent,  &c. 

Or,  1.  Multiply  that  power  of  the  ratio,  denoted  by  the  nuoAer 
of  years  plus  1,  by  the  present  worth. 

4.  Multiply  that  power  of  the  ratio,  denoted  by  the  time,  by  the 
present  worth,  and  subtract  this  product  from  the  former. 

5.  Divide  the  remainder  by  that  power  of  the  ratio,  denoted  by 
the  tiOM  made  less  by  unity,  and  the  quotient  will  be  the  annuity. 

Examples. 
]«  What  annnity,  to  continue  4  years,  will  X207*904  purchase, 
compound  interest,  at  £6  per  cent.  ? 

First  Method. 
From  10ext-06xl'06xl06xl-06=l-3382255776 
Subt.   1*06X1 -06X1 -06X1 -06  =l'2624769e 


DiTide  by  1*06(«— J±=-26247696)-0757486176(-2885898 
•2886898 
Multiply  by       207*9  present  worth. 

25973082 
20201286 
67717960 


i^ns.  69-99781942«  JE60. 

Second  Method. 
From  1-06X1-06X1-06X1-06X  t-06x207-9=278-217097573 
Takel-Oexl-Oa^Xl-OOxl-Oex^OT'd  =262-468959984 


Divide  by T-06|*  — 1  = -26247696)  15'748137589(59'998ss60l, 

Bv  Table  V.* 

Multiplv  the  tabular  number  corresponding  with  the  rate  and 
iimet  by  the  purchase  money,  and  the  product  will  be  the  annuity. 
Under  £6  per  cent*  and  opposite  4  years,  you  will  find 

-28869=:annuity  which  £l  will  purchase  in  4  years. 
Multiply  by    207-9 

269731 
202013 
577180 


69-997861  =a  £60. 
2.  What  salary,  to  continue  20  years,  will  |688  66c.  purchase, 
at  6  per  cent  compound  interest  i  Ans.  ^60. 

*'Table  5th  is  made  in  this  maimer :  Divide  £1  by  the  preeent  werih  of  £l 
for  1  year,  and  the  quotient  will  be  the  annuity,  which  £1  will  purchase  for  1 
year :  divide  £1  by  the  present  worth  of  Jgl  for  2  years,  and  the  quotient  will 
he  the  animity,  which  £l  will  pun^iase  for  2  yean,  &e. 
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224  ANNUITIES,  &c.  IN  REVERSION 

CASE  III. 

When  the  annuUy^  present  worth  and  ra(to,  are  given^  to  findthetittik'. 

Rule* 
Divide  the  annatij  hy  the  product  of  the  present  worth  and  ra- 
tio cnbtracted  from  the  som  of  the  present  worth  and  annuity,  and 
the  quotient  will  be  that  power  of  the  ratio,  denoted  by  the  nom- 
ber  of  jearsj  which,  being  divided  by  the  ratio;  and  this  qnotient 
by  the  same,  till  nothing  remain,  the  number  of  divisions  will  ohow 
the  time :  Or,  the  above  quotient  being  sought  in  Table  Ist  under 
the  given  rate,  in  a  hne  with  it,  you  will  see  the  time. 

Examples. 
1.  For  bow  long  may  an  annuity  of  i>60  per  annum  be  purchas- 
ed for  J&207*9063367629  at£6  per  cent,  compound  interest  ? 
«f uUiply  207-906336762  To  207 •906336762=pre8ent  wprth, 

by  i-06         Add    60-  =iannuity. 

1247438020572         From  267-906336762 
!?079063367620  Subt.  220-380716967 


220-3807 1696772  47-5256 1979$=divi8or. 

47  5256 1 9795)60-060000000(  1  -26247696 
Divide  hy  1-06)1 -26247696 

106)1191016 

1-06)1-1236: 

1-06)1-06 

jj"  ?  The  number  of  divisions 
gQ     ^  =timc=«4  years. 

Or,  ■  7-^ —  =  1-26247696, 

207-9063;36762+60— 807-906336762x1  06 
which  l>eiag  sought  in  ^a^hie  1,  under  the  given  rate,  in  a  line  with 
it,  »  4=4  years. 

2.  How  long  may  a  lease  of  ^300  yearly  rent,  be  had  for 
^2132-341  allowing  5  per  cent,  compound  interest,  to  the  purchas* 
er  ?  •  Ans.  9  years. 

ANNUITIES,  LEASES,  4-c.  TAKEN  IN  BEVERSION  AT  COM- 
POUND INTEREST. 

CASE  I. 

When  tJie  annuity ^  time  and  ratio,  are  gimen^  to  find  the  present  Torth 
of  the  annuity  in  reversion. 

Rule  I. 
1.  Divide  the  annuity  by  that  power  of  the  ratio  denoted  by  Ibe 
tiiifie  of  its  c<intinuance* 

*^  This  rule  is  derived  direclly  from  Rule  II.  Case  I. 
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S.  Subtract  tbU  quotient  from  the  annuity :  divide  bj  the  ratio 
less  1,  and  the  quotient  will  be  the  present  worth,  to  commence 
immediately. 

3.  Divide  this  quotient  by  that  power  of  the  ratio  denoted  by 
the  time  of  reversion,  (or,  time  to  come,  before  tbe  annuity  com- 
mences) and  the  quotient  will  be  the  present  worth  of  the  annuity 
in  reversion. 

Hole  II.  , 

Or»  1.  Multiply  the  annuity  by  that  power  of  the  ratio  denoted 
by  the  time  of  its  continuance,  minus  unity,  for  a.  dividend. 

2.  Multiply  that  power  of  the  ratio  denoted  by  the  time  of  its 
continuance,  that  power  of  it  denoted  by  the  time  of  reversion, 
and  the  ratio  less  1,  contiouallyjogether  for  a  divisor,  and  the  qu0<. 
tient  arising  from  the  division ^of  these  two  numbers  will  be  tbe 
present  worth  of  the  annuity  in  reversion. 

Rule  HI. 

Find  the  present  worth  of  the  annuity  for  the  number  of  yearA 
before  it  it  to  begin  and  rs  to  be  continued  ;  find  also  the  present 
worth  of  the  annuity  forahe  number  of  years  before  the  annuity 
connnences:  and  the  difference  between  the  present  wertb  foV 
these  two  periods,  is  the  present  worth  of  the  annuity  in  rever- 
sion.^ 

ExilTPLES. 

1.  What  is  the  present  worth  of  601.  payable  yearly,  for  4  years  ; 
but  not  to  commence  till  two  years  hence,  at  61.  per  cent.  ? 

First  Method. 

Ratio=l-06      Or,  in  Table  4th,  find  the  present 
1*06  value  of  11.  at  the  given  rate,  both  for 

the  time  in  being  and  the  time  in  re- 

636  version  added  together,  and  subtract 
1060    the  present  worth  of  the  itme  in  be- 

ing  from  the  other,  muUiply  the  re- 

2d.  powers  1-1 236  mainder  by  the  annuity,  and  tbe  pro- 
Carried  over.  11236  duct  wiM  be  the  answer. 


*  Rule  in.  is  merely  an  expression  of  Una  truth,  viz.  the  present  worth  of  an 
Annuity  continued  for  the  mm  x>f  the'  ye^  before  the  annuity  is  to  oommencc, 
nnd  is  to  continue  after  it  beg^ins,  is  evidently  too  much  by  tbe  present  worth  of 
tbe  same  annuity  for  tbe  time  of  reVenion  or  the  time  beSSore  Uie  annuity  is  to 
commcQce. 

Rule  I.  The  first  two  steps  are  Rule  II.  of  Case  I.  to  find  the  pr&sent  worth 
of  Annuities  &c.  at  Compound  Interest,  for  thp  time  of  reversion  and  ec^ntinu- 
kpce  of  the^atinujty.  *  But  oS  this  present  wortli^wouW  evidently  be  tco  much, 
it  must  be  discounted  at  rompouad  interest  for  th^  time  of  reveiaioa,  \^eb  in 
the  fini  example  is  2  years.  The  third  step  in  RhIs  I.  is,  therefore,  merely  the 
rule  for  Discount  at  Qompound  Interest.    Hence  the  process  is  obvious. 
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326  ANNUITIES,  ^c*  IN  REVERSION 

Brought  oFcr.       11236  Pres.  worth  of  the  tiaie  )  fiS4'S1732 
'    ID  beiog  aod  rerersioo  \  ^  ,-  , 

64416  Present  worth   of  the  /  _,  p^«^. 
3370a      time  in  being  ^  -i»33cj 


22472  3-0840^ 

11236  60 

11236  

£18604120 


Dir.  by  4thpow.=l"26247696)60000000000000(47-626619794281 
Subtract  the  quotient:=:47<6256 19794281 

Divide  by  106— 1=-06)12-474380205719 

Divide  by  lK)6xl-O6=l-1236)2O7-9063367619(185036899=185L 
Os.  8^d.=the  present  worth  of  theannuity  in  reversion. 
60  60— 47-5266 

Q^>  1-26247696=^^'^^^  1.06-1     ==^0^:^^ 

207-906 
And    M235  =185-036899 

Second  Method. 
•26247696=4th  power— 1 
Multiply  by  60»anoaity. 

16-74861760=dividend.      -0861 1 1 15)  J5'74861760(186-p34 
1  -26247696 =4th  power.  [Ads. 

l^]236:^2d  power. 

767486176 
378743088  106|*— 1x60 

^262496392         Or,  ToglVT^ISH^^^^^^^'^^ 
126247696  *  "*^l  X^  "^'  Xl  Otj— 1 

126247696 


1'4185191 12256 

•065sratio— 1 


•086 1 1 1 1 467S636^di  visor. 

Third  Method. 


11 

^^^^^  ro6«^^6'^^^^'^^^'^  *®  present  worth  fo^6  years. 

1         1 

60x1— -jT^giX  .Qg=J  10-002+  the  present  worth  for  2  years. 


£l86*036+=zthe  present  worth  in  reversion' 

Example  2. 
What  is  the  present  worth  of  a  reversion  of  a  lease  of  $60  por 
aoDnm,  to  continae  20  years,  but  not  to  commence  till  the  end  of '8 
yearsj  allowing  6  per  cent  to  the  purchaser? 

Ans.  $431-782  (oeariy.)   ' 
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S.  Ad  amniity  of  ^1  in  reversion  is  to  commence  at  the  end  of  20 
yearsi  and  is  to  conUnoe  IS^yeara ;  what  is  its  present  worth  at  4 
per  <ent.  ?  Ads^  ^5*0743  nearly, 

4.  An  annoitj  of  $1  in  reversion  is  to  cooioieDce  aAer  5  years, 
and  to  coi^tinae  forever ;  what  is  its  present  worth  at  6  per  cent.  ? 

Ans.  $12  45o.  43. 

4i»  annuity  f  several  times  in  revertian^  and  rate  being  gvoeHy  to  find 
the  several  present  values. 

Find  the  present  value  of£l  (fT$l  by  Table  4,  at  the  given  rate, 
aind  for  the  several  given  times,  which,  being  severally  mnltiplted 
by  the  annuity,  the  products  will  be  the  several  present  values  of 
that  annuity,  for  the  several  times  given  ;  subtract  the  several 
present  values,  the  one  from  the  other,  and  the  several  remainders 
will  answer  the  question. 

5.  A  has  a  term  of  6  years  in  an  estate  at  601.  per  annum.  B 
has  a  term  of  14  years  in  the  same  estate,  in  reversion,  after  the  6 
years  are  expired ;  and  C  has  a  further  term  ef  16  years,  after  the 
expiration  or  20  years.  I  demand  the  present  values  of  the  seve* 
xal  lernas  at  6  per  cent.  ? 

Pres.  value  of  £1  for  36y.=14-61722x60=877  0    7f 

Ditto  of  ditto  .for  20  years  =11-46992x60=688  3  10| 

Dlttb  of  ditto  for  6  years   =  4-91732x60=295  0    9J«=A*8  term. 

Therefore,  877  0  7f— 688  3  IOi=£l88  16  9    C's   term,  and 

688  3  1  Of— 295  0  9^=^2393  3  1J=B'8  term. 

6.  For  a  lease  of  certain  profits  for  7  years,  A  offers  to  pay  ^300 
gratuity,  and  {300  per  annum^  B  offers  ^800  gratuity  and  $250  per 
annum,  C  bids  $1300  gratuity  and  $200  per  annum,  and  D  bids 
^2500  for  the  whole  purchase,  without  any  yearly  rent ;  which  is 
the  best  offer,  computing  at  6  per  cent  ?  $ 

By  Table  4,  the  present  worth  of  $300  per  annum  }  .npj.  ^.. 
for  7  years,  at  6  per  cent  is  j  id /4  / 1* 

To  which  add    300* 


Value  of  A's  offer=  1974-714 


Present  worth  of  $260  per  annum  fof  7  ycar8=I395'595 

To  which  add      800- 


Value  of  B's  offer=i=2 195-595 


Present  worth  of  $200  per  annum  for  7  year8=l  1 16-476 

To  which  add     1300* 


Value  of  C;s  offer=241 6-476 


D's  offer=2600-  , 
Hence  it  appears  that  D's  ofier  is  the  best 
The  ab<yve  queUiom  may  he  answered  by  the  4th  and  2d  Tables. 
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3*iS  ANNUITIES,  Sec.  IN  REVERSION 

*  Take  question  Itt.for  Example. 

1.  Multiply  the  tabular  number  in  T^Me  4,  cok-rlsspoodiDg  to  tbe 
rate  and  the  titne  of  coDtinuance,  into  the  annuity,  and  the  pro* 
duct  will  be  the  priesent  worth,  to  commence  immediately. 

2.  Multiply  this  present  worth  by  the  tabular  number  in  Tabi#  ft, 
corresponding  to  tae  rate  and  the  time  of  reyersion,  and  tbe  pre- 
iluct  will  be  the  present  worth  of  the  annuity  in  reversion. 

'    In  Table  4th  we  have  3*4651 

Multiply  by  60s=annuity. 

207-9060 
In  Table  $Jd  we  have  -889906 


1247436 
1871154 
1871154 
1871164 
•  1663248 

1663248 

185  035508376 =prcs.  it^rlh  of  the  reverftioA. 

CASE  II. 

IVken  ilu  preieni  worUt  of  the  reversion ^  rate  and  time  are  givtnj  to 

jind  the  annuity, 
"  Rule  1.     Multiply  that  power  of  the  ratio  signiQed  by  the  time 
of  reversion,  by  the  present  worth,  and  the  product  will  be  4he 
amount  of  the  present  worth  for  the  time  before  the  aunuity  com- 
mences. ^ 

2.  M^IUply  that  power  of  the  ratio  signified  by  the  time  of  con- 
ttnuaik^e^ptuft  1,  by  the  last  product. 

3.  Multiply  that  power  of  the  ratio,  signified  by  the  time,  by  the . 
aforesaid  product,  and  this  last  product,  divided  by  that  power  of 
tbe  ratio  denoted  by  the  time  minus  unity,  will  give  the  annuity. 

Or,  Divide  the  continual  product  of  the  present  worth,  that 
power  of  (he  ratio  denoted  by  the  time  of  continuance,  that  power 
of  il  denoted  by  the  time  of , re  version,  and  tbe  ratio  minus  1,  by 
that  power  of  the  ratio  denoted  by  the  time  of  continuance  minus  1 , 
and  the  quotient  will  be  the  annuity. 

ExASSfLES. 

I.  What  annuity^  to  be  entered  upon  2  years  hence > -and  then  to 
continue  4  years,  may  he  puvchased  for  1 185  031899,  at  6  per  ct.  ? 
First  Method. 
106xl06=l*i236»2d.pow^r  ofthe  raiio. 
Multiply  by  185Q36=present  worth. 

,     6741G 
'     33708 
5£1800 
89888  *  •     .        ' 

11236 


207-90i>4496  amount  for  the  time  of  reversion. 
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BrouRlit  up.        207-9064496  amoQDt  for  the  time  of  rererskm. 
Moltiply  by  1-33822         =x5th  power  of  the  ratio. 

■    ■       I II  ail 

416812  4th  power  of  the  r4tio=;l-26247 

415812  Mnhiply  by  207-906 

1663248  

623718  767482 

623718  11362230 

207906  883720 

262404a 


From  278  22396732. 


.     Take  262-47508782  262-47608782 

Divide  by  I  •06|*—1= -2624 7)  15-7488750(60  the  annuity  required. 
Or,  186-03exM236=207-906 

-,.        207-906X 1  •33822-^207-  906x  1  -26247 

Then,  I '26^7^1 =*^  ^- 

« 

Second  HeChod. 

1 86036=present  worth  of  the  t^veraioo* 
l-26247=4lh  power  of  the  ratio. 

\ 

1296262      9r  l>y  Table  4tfc,  difUe  Cim 

740144    present  worth  of  the  reversion 

*  370072      by  the  difierence  between  the 

1110216        present  worth  ofjjl  for  the  time 

370072  t>oth  in  being  and  reveraioii,  and 

185036  the  time  in  being,  and  the  quo* 

■     r  tient  will  be  the  annuity. 

233-6024 

M236=2d.  power  of  the  ratio. 

;      14Q16144  . ^-«^^^  <  pr.  worth  of  ^l  Cmp  the 

7008072  ^^'^«==  i  time  in  Wtny  U  r^van. 
4672046  :_  i  present wiHTthof^t  for 

2336024  1  83^  -  J     the  time  in  being. 


5336024 


262-47666664 

•06=aratio— !.- 


3-08402)  185*04!f(60  Ans. 


l«tt»4—l=:r26347)15  7486393984(60. 

186'036xl'26g47xMg3e>Cl'06^1 
Or,  1  •26247:11  -^^• 

2.  The  present  worth  of  a  lease  of  a  honse  is  £431  ISs.  7d. 
2-7819qrs.  taken  in  reversion  for  20  years  ;  but  not  to  commence 
till  the  end  of  8  years,  allowing  £6  per  cent,  to  the  purchaser : 
What  is  the  yearly  rent  ?  Anfs.  ^660. 

S   8 
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5^0  PURCHASING  FREEHOLD  ESTATES 

PURCHMINO  JSU^mHTIES  FDREFER,  OR  FREEHOLD  ES- 
TAXES,  AT  COMPOUND  INTEREST. 

CASE  I. 

IVktn  the  annuity^  or  yearly  rent,  and  the  rate  are  given^  to  find  the 
present  worth  or  price. 

Rule  * 
As  the  rate  per  cent,  is  to  £100  or  $100  so  is  the  yearly  reot,  to 
the  Taiue  reqaired. 

Or,  Diride  the  yearly  rent  by  the  ratio  less  1,  and  the  qaotient 
will  be  the  value  required. 

Examples. 

1.  What  is  the  worth  of  a  freehold  estate  of  £60  per  aoDum,  a1- 
lowing  61.  per  cent,  to  the  purchaser  ? 

£       £        £ 

6  :  100  ::  60  Or,.I06— 1=:06)6000 

60  . 

*  1000 

6)6000 

£1000  Ans. 

2.  An  estate  brings  in  yearly  $75  :  What  will  it  sell  for,  allow- 
ing the  purchaser  5  per  cent  compound  interest  ?    Ans.  $1500. 

CASE  II. 

When  the  price,  or  present  worth,  and  rate  are  given,  to  find  the  an- 

,  or  yearly  rent. 

Rule. 
rate  §o  is  the  present  worth  to  its  rent. 
worth  by  the  ratio  less  l,  and  the  pro- 
Ex  amples. 

1.  If  a  freehold  estate  be  bought  for  £f000  allowing  £6  per 
cent,  to  the  purchaser :  What  is  the  yearly  rent  ? 

£  £   £ 
409  :  6  ::  1000 
6 

Or,  1000 X  06=  £60. 

]00)6000(£60  Ans. 
600 

0 

2,  If  an  estate  be  told  for  $1500  and  5  per  cent,  albwed  to  the 
buyer ;  what  is  the  yearly  rent  ?  Alia.  ]g75. 

•  The  reason  of  this  rule  is  obvious ;  for  since  a  yenr*^  interest  of  the  pricc« 
lehich  is  given  for  it,  is  the  annuity,  there  can  neither  more  nor  less  be  made  02' 
that  price,  than  of  the  annuity,  whether  it  be  employed  at  simple  or  compound 
intere^.  It  has  also  been  proved  under  Case  J.  of  the  Present  Worth  of  Annu- 
ities &c.  at'  Compoond  Interest  Case  11.  and  HI.  follow  dire^y  from  the  rule 
for  Case  I.  and  their  rules  are  hence  manifest. 
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AT  COMPOUND  INTEREST.  331 

CASE  HI. 

fVken  the  prtitnt  worth,  or  price,  and  yearly  rent,  are  given,  to  find 

the  rate. 

Rule. 

As  the  present  worth  is  to  the  rent ;  so  is  £100  or  $tOO  to  tht 
rate. 

Or,  Divide  the  rent  by  the  present  worth ;  add  1  to  the  quo* 
(lent,  and  the  sum  wiU  be  the  ratio  of  the  rate  per  c^nt 

Qr,  Divide  the  sum  of  the  pretent  worth  and  rent  bjr  the  pret^ 
ent  worthy  aAd  the  qaotient  will  k>e  the  ratio. 

Examples. 

1.  If  an  estate  of  £60  per  annnm  be  bought  for  £1000  what 
rate  of  interest  was  allowed  the  purchaser  for  his  money  ? 
£       £       £ 

1000  :  60  ::  100  Or,  1 000)60 •00(-06+l;=  1*06 

100  6000 

I000)6000(£6  Ans. 

Or,  to  lOOO^aepresent  worth. ' 
Add     60=rent. 

1000)1060(106 
V  1000  .  : 

6000 
6000 
3.  An  estate  of  {75  per  annum  was  purchased  for  j(1500  what 
rate  of  interest  had  the  buyer  for  his  money  1    Ans,  5  per  cent. 

To^d  at  how  many  years^  purchase  an  estate  may  be  bonght, 

CASE  I. 

When  the  rate  of  interett.  is  given,  to  find  the  number  of  yean. 

Rule. 

Divide  £100  or  {100  by  the  rate,  and  the  quotient  will  be  the 
rears.  ^ 

Examples. 

1.  How  many  years'  purchase  should  a  irentleman  offer  for  the 
purchase  of  an  estate,  to  have  6  per  cent,  tot  his  money  ? 

6)100 

16-666+=xl6|  years. 

2.  How  many  years'  putchase  is  ah  estate  worth,  allowing  IS  per 
cent,  to  the  purchaser  i  Ans.  20  years. 
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33S  PURCHASING  FREEHOLD  ESTATES 

CASE  n. 

When  Ae  nionbtr  of  years*  purchase^  ai  Taihich  an  estate  i$  bovghi,  ^ 
$old^  is  given,  to  find  the  rate  of  wUerest. 

Rule. 

Divide  i&lOO  or  ^100  by  the  number  of  years,  and  the  qootieDt 
wUl  be  the  rate. 

ExAMPtES. 

1.  A  gentlemaD  gives  16|  years'  porchase  for  a  farm ;  what  in- 
terest  is  he  allowed  ?        16f=sl 6-666+ )100000(6  per  cent.  Ans. 

2.  A  gentleman  gives  20  years' purchase  for  an  estate  ;  what  in- 
terest has  he  ?  Ans.  5  per  cent. 

PUSCaaSVm  freehold  estates  in  REVERSKm. 

CASE  I. 

The  rate  and  rent  of  a  freehold  eetaie  being  given,  to  find  the  present 
Vforth  of  reversion. 

Rule.* 

or  rent,  (by  Case  1 , 
as  though  it  were  to 

>wer  of  the  ratio  dt% 
by  Compound  Inter- 
ired. 

M  estate,  supposing  it 
rent,  by  the  present 
me  of  reversion  and 
the  present  worth  of 
I ;  or  the  value  of  the 

iroro  the  value  of  the 
»f  reversion. 

Examples. 

1.  Suppose  a  freehold  estate  of  601.  per  annum  to  commence  2 
years  hence,  be  put  up  to  sale ;  what  is  its  value,  allowing  the 
purchaser  61.  per  cent.  ? 

Fi^st  Method.  ' 
1.06— l=-06)60*00=rent  per  annum. 

lOOOsspresent  worth,  if  entered  on  immediately. 

*  By  the  first  step,  the  present  worth  is  found  for  the  present  time ;  but  as  the 
estate  is  not  to  be  entered  on  for  a  certain  time,  discount  for  that  time  must  be 
«tUow«d  at  Ck»|i^und  Interest.  This  is  the  second  step,  and  the  proptietj  of 
the  rule  is  manifest.    Case  11.  needs  no  iUostration. 
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IN  REVERSION.  ^ 

]n06|'=l-1236)1000'000(88SI-99e=sje889  19s.  lid.  =pre8€ot  worth 
0/  lOpOl.  for  2  years,  or  the  whote  present  worth  reqair^d. 

Second  Method, 
l-oe— 1=-06)60-00 

1000=present  worth,  for  iromediate  possesMobi. 
Id  Table  4lh.  we  hare  1-33339= value  of  11.  for  2  years. 
Multiply  by         60=reiit 

1  lO'O034O=Falae  of  possession. 
From        1000-OpOO 
Subtract  1100034 


889-9966=va!ue  required. 
2.  Suppose  an  estate  of  ^75  per  annum,  to  commence  10  years 
hence,  were  to  be  sold,  allowing  the  purchaser  5  per  cent ;  what 
is  ^ts  worth  ?  Ans.  ji920  87c.  Im.  (nearly.) 

CASE  II. 

The  value  of  a  Reversion y  the  Time  prior  to  its  Commencement,  and 
rate  of  Interest  given  y  to  find  the  Annuity  or  Rent. 

Rule. 

1.  Mnltiply  tlie  price  of  the  reve 
amount  of  11.  or  $1  for  1  year,  denoi 
and  the  product  wHI  be  ite  amount,  (I 
terest^ 

2<  Find  the  interest  of  the  amount 
^nd  it  will  be  the  annuity,  or  yearly  r 

Examples. 

1.  A  freehold  estate  is  bought  for  £889-9966  which  does  not 
commence  till  the  end  of  2  years ;  the  buyer  being   allowed  61. 
per  cent,  for  his  money ;  I  desire  to  know  the  yearly  incokne  ? 
889-9966=price  of  the  reversion. 

Mnhiplyhy  r06p=M236  denoted  by  the  time  of  reverfeioH. 

63399796 
26699898 
17799932 
8899966 
8899966 


]000'00017976:;=amount  of  the  reFersion. 
•06 


Ans.  £6000 
2.  If  a  freehold  estate,  to  commence  10  years  hence,,  be  sold  for 
J920  87c.  Im.  allowing  the  purchaser  ^s  per  cen^. ;  what  if? -the 
yearly  income  ?  Ans.  $15. 
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TABI4ES, 
TABLE  I. 


5H£WUrG  THE  ▲XOVirr  OF  £1  OR  $1  FEOM  1 

TEAR  TO  50. 

jean. 

3  percent. 

3^  per  cent 

4  percent. 

44  percent. 

1 

1-0300000 

1-0350000 

1-0400000 

1-0450000 

2 

1-0609000 

1-0712250 

1-0816000 

10920260 

3 

10927270 

1-1087178 

1-1248640 

11411661 

4 

M255088 

1-1476230 

1-1698685 

11925186 

5 

M592740 

1-1876863 

1-2166629 

1-2461819 

6 

1-1940523 

1-2292553 

1-2653190 

1-3022601 

7 

1-2298738 

1-2722792 

1-3159317 

1-3608618 

8 

1-2667700 

1-3168090 

1-3685690 

1-4221006 

9 

13047731 

1-3628973 

1-4233118 

1-4860951 

10 

1-3439163 

1-4105987 

.1-4802842 

1-5529694 

U 

1-3842338 

1-4599697 

1-5394540 

1-6228530 

IS 

1-4257608 

1-5110686 

1-6010322 

1-6958814 

13 

1-4685337 

1-5639560 

1-6650735 

1-7721961 

14 

1-5125897 

1-6185945 

1-7316764 

1-8519449 

15 

1-5579074 

1-6753488 

1-8009435 

1-9352824 

16 

i-6047064 

1-733986 

1-8729812 

2-0223701 

'  17 

1-6528476 

1-7946755 

1-9479005 

2-1133768 

18 

1-7024330 

.  ^8574892 

2H>268161 

2-2084787 

19 

1-7535060 

1-9225013 

2-1068491 

2-3078603 

20 

1-8061112 

1-9897888 

21911231 

2-4117140 

21 

1-8602945 

2-0694314 

2-2787680 

2-5202411 

22 

1-9161034 

2-1315115 

2-3699187 

2-6336520 

23 

1-9735865 

2-2061144 

2-4647156 

2-7521663 

24 

2*0327941 

2-2833284 

2-5633041 

2-8760138 

25 

2-0937779 

2-3632449 

2-6658363 

30064344 

26 

2'1565912 

2-4459685 

2-7T24697 

3-1406790 

27 

2-2212890 

2-5315671 

2-8833686 

•3-2820095 

28 

2-2879276 

2-6201719 

2-9987033 

3-4296999 

29 

2-3565655 

2-7118779 

3-1186514 

3-584O304 

30 

•2-4272624 

2-8067937 

3-2433975 

3-7453181 

31 

2-5000803  . 

2-9050314 

3-3731334 

3-9138574 

S2 

2-5750827 

3-0067075 

3-5000587 

4-0899810 

33 

2-6623352 

31119423 

3-6483811 

4-2740301 

34 

£-7319053 

3-2208603 

3-7943163 

4-4663615 

35 

2-8138624 

3-3335904 

3-9460889 

4-6673478 

36 

1-^982783 

3-4502661 

4-1039325 

4-8773784 

37 

2-08522CB 

3-5710254 

4-2680898 

5-0968604 

38 

•  3-0747834 

3-6960113 

4-4388134 

6-3262192 

39 

3-1670269 

3-8253717 

4*6163669 

5-56^9«) 

40 

3-2620377 

3-9592597 

4-8010206 

6-8164646 

41 

3-3598988 

4-0975337  i 

4-9930614 

6-0782054 

42 

3-4606953 

4-2412579 

6-1927833 

6-3517246 

43 

3-5645167 

4-3897020 

5-4004952 

6-6375522 

44 

•  3-6714522 

4-5433415 

5-616515 

6-9362421 

45 

3-7816957 

4-7023685 

6-8411756 

7-248373 

46 

3-8950436 

4-8669411 

6-0748236 

7-5745497 

47 

4-0118949 

^-0372840 

6-3168166 

7-9154045 

48 

41322518 

5-2135889 

6-6694892 

8-2715977 

49 

4-2562193 

6-3960645 

6'8322688 

8-6438196 

50 

4-3830059 

5-5849268 

7-1055598 

90327915 
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sHSwiire  THB  jjcoinrr  of  £l  oa 

$1  TROM  1  TBA&  TO  50. 

1  years. 

5  per  cent. 

Bi  per  cent. 

6  per  cent. 

7  per  cent 

1 

1-O50000O 

1-0550000 

1*0600000 

1*07000 

2 

M025000 

1-1130260 

1*1236000 

1-14490 

5 

M576250 

1-1742413 

1*1910160 

1-22604 

4 

1-5155062 

1-2388245 

1*2624796 

1-31079 

5 

1-2762815 

1-3060598 

1-3382256 

1*40256 

6 

1-3400956 

1-3788426 

1-4185191 

1-50073 

7 

1-4071004 

1-4546789 

1*5036302 

1-60578 

8 

1-4774554 

1-5346862 

1*5938480 

1*71818 

9 

1*5513282 

1-6190939 

1-68947^9 

1-83845 

10 

1-6288946 

1-7081440 

1-7908476 

1*96715 

11 

1-7103393 

I'd0209l9 

1-8982986 

2-1U486 

12 

1-7958563 

1-9012069 

2-0121964 

2-25219 

13 

1-8856491 

2*0057732 

2-1329282 

2-40984 

14 

1-9799316 

2-1160907 

2-2609039 

2-57863 

15 

2-0789281 

2-2324756 

2*3966581 

2-76903 

16 

2-1828746 

2-3562617 

2*6472716 

i-*l62l6 

17 

.  2*2920183 

2-4848011 

2-6927727 

3-15881 
3-37293 

18 

2-4066192 

2-6214662 

2-8543391 

19 

2-5269502 

2-7656468 

3-0255996 

3*61662 

20 

2-6632977 

2-9177563 

3-2071365 

3*86968 

21 

2-7859625 

3-0782329 

3-3995636 

4-14066 

22 

2-9252607 

3-2475357 

3*6035374 

.  4-43040 

23 

3-0715237 

*  3-4261502 

3-8197496 

4-74052 

24 

3-2250999 

3-6145885 

4-0489346 

6-07236 

35 

3-3863549 

3-8133910 

4-2&18707 

5-42743 

26 

3-^666726 

4*0231279 

4*6493829 

5:80735 

27 

3-7334563 

4-2443900 

4*8223459 

6*21386 

28 

3-9201291 

4-4778419 

£-1116867 

6-64883 

29 

4-1601356 

4-7241232 

5-4183879 

7-11425 

30 

4-3219423 

4-9839499 

5-7434912 

7-61225 

31 

4-5360394 

6-2580671 

6-0881007 

8-14571  . 

32 

4-7649414  ^ 

6-5472608 

6-4533867 

8-71527 

33 

5-0031885 

6-8523600 

6-8405899 

9*32633 

34  i 

5-2533479 

6-1742398 

7-2610263 

9-97811 

35 

5-5160152 

6-6138230 

7-6860868 

10-6765  . 

36 

6-7918101 

6-8720832 

8-147262 

11-4239 

37 

6-0814069 

7-2500478 

G-6360871 

12*2236 

38 

6-3854772 

7-6488004 

9-1542523 

13-0792 

39 

6-7047611 

8-0694844 

9*7036074 

13-9948 

40 

7-0399887 

8-5133060 

10-2867178 

14-9744 

41 

7-3919881 

8-9816378 

10-9028608- 

16-0226 

42 

7-7615875 

9-4765224 

11-5670325 

17-1442 

43 

8-1496609 

0-9966761 

12-25(M647  1 

18-3443 

44 

8-5571502 

10-5464933 

12-0864817 

19-6284 

45 

8-9850077 

11-1266604 

13-7626109 

21-0024 

46 

9-4342581 

11-7386217 

14-688:;673 

22-47:*6 

47 

9-9059710 

12-3841404 

15*463669a 

C4-0457 

48 

10-4012696 

13-0652681 

1B'39144>94 

26-7289 

49 

10-9213331 

l3-783Ji579 

17-3749788 

27-5299 

ja.. 

M -4673697 

14-5410000 

18-2174775 

2fi-4570 

Digitized  by  VjOOQ IC 


$56 


TABLES. 


TABLE  11.. 

BOXWUTG  THVPRBfiBMT  TALilK  OV  jgl  OR  $1, 
mJJffBBK  41^  TEARS,- UMil 

y8.|  4per  ct.  4^  per  i^f^ per ct. 


AT  THE  E9D  0^  AlfT 
TO  40. 


I 

2 
3 
4 

6 

7 

e 


790314 
759918 
730690 
9(.70«5a7 


10 

11 

12J 
13 
14 
16 

16 
1^7 
18 
19 
20 


21 

22 
23 
24 
25 

?6 
27 
28 
29 
30 


131 
32 
33 
34 
35 


•924556 
•888996 
•454808 
•821927 


675564 


649581 
624597 
600574 
•£•77475^ 
555264 


533908 
513373, 
493628 
474642 
456387 


•438833 
421955 
4057?6 
390121 
3751 17i 


360689 
340816 
333477 


308309 


290460 
285058 
274094 
263552 
254415 


243669 
234297 

3t?|HJ25285 

39 

40  -208289 


Simper  ct.j  6 per  ct.  |  7  perct. 


95^938 


91573  MVrOS 


•876297 
■83856J 
802451 


9d23Bl 


863838 
'822702 
•783626 


767894746215 
73482#7 10681 
70318fi  -676839 
67290^  p644609 


643(928 

•6^6199 
•589664 
•»4271 
639973 
516720 


494469 •458311 


473176J 
4528 
433302 
414643 


'396787 

379701 

36335 

347703 

332731 


318402 
304691 
291571 


320651  :«f9015 


267 


9665«^ 

2445 

233971 

223896 

21^51. 


20S028 
196299 
18776 

^i66fltl7fM}05 
171929 


613913 


•584679 
•^56837 
•530321 
•505068 
481017 


436297 
415521 
335734 
3t68B9 


3.58942 

34135 

325571 

ai0068 

306303 


281241 
267848 
2J>5094 
242946 
231377 


260359 
209866 
199872 
190355 
18129 


172057 
1(54436 
156605 
149148 
142046 


89a513 
851728 
807397 
765392 


725587 
•687869 
.652125 
61-8253 
586153 


573733 

526903 

49958 

473684 

449141 


425979 

40383 

38i^32 

363123 

344346 


•326668 
•309677 
.S93684 
•27B553 
i69l6 


250525 
237603 
225362 
213715 
202743 


492307 

18241 

1,73029 

164133 

155692 


1473^9 
140114 
132893 
12C075 
119608 


'943396 
'889996 


839619-816297 


792093 
'747258 


76496 

6ff5067 

627412 

591898 

568394 


562787  •475092 


496960 
468839 
442301 
417265 


393647 
•371364 
^50343 
•330513 
•311804 


^294 155 
277505 
261797 
246978 
232998 


^1981 

207368 

195G3 

184556 

17411 


161255 
154957 
L46186 
137912 
130105 

122741 
a  1 5793 
109182 
103002 
09717 


•934579 
•873438 


762895 
712^ 


6^6042 
622749 
582009 
•543933 
•598349 


•444012 
41496^ 
.387817 
362446( 


338734 
•ai6574 
295864 
'276508 
258419 


241513 
225713 
210947 
197146 
1842491 


172195 
160^3*0 
li0402 
140562* 
131367 


122773 
114741 
107£34 
10021^ 
09366,3 


0875.% 
081808 
076466 
071455 

0667«0 
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SirEWIlTG    THE  AMOVVT  OF  £l   OR  $1    AVUHITT   FOR   ANT   NUMBER  OF 
YEAR8,  FROM    1,  TO   40. 


ys.|4pr,ceut.| 

4i  pr.  oeut. 

5  pr.  ceut. 

5i  pr.  cent. 

6  pr.  cent. 

7  pr.  cent. 

I 
2 

V 
204 

1- 
2-045 

1- 

2-05 

1- 
2-055 

1- 

£-36 

1- 
207 

3 

3-1216 

3-137025 

3- 1525 

3-16802 

3-1836 

3-^149 

4 

4-246464 

4-278191 

4-310125 

4-34226 

4-374616 

4-43994 

5 

6-416322 

5-47071 

5-525631 

5-58109 

5-637093 

6-75073 

6 

6-632075 

6-716892 

6-801913 

6-888051 

6-975318 

7-15329 

« 

7-898294 

>  8-019152 

8-14200B 

8-266894 

8-393837 

8-65402 

8 

9-214266 

9-380014 

9-549101) 

9-721573 

9-897467 

10-2598 

9 

10-582795 

10-802114 

11-026564 

11-2,56259 

11-491315 

11-9799 

10 

n 

12.006107 

12-2882 

12-577892 

12-875354 

13-180794 

13-8164 

13-486351 

13-841179 

14-206787 

14-583498 

14-971642 

15-7836 

12 

15025805 

15-464032 

15-917126 

16-38559 

16-86994 

17-8884 

13 

16-626838 

17-159913 

17-712983 

18-20679C 

18-882132 

aO-1406 

14 

18-291911 

18-932109 

19-598632 

20-292572 

21015064 

22-5504 

16 
16 

iO-023588 

20-784054 

21-578563 

22-408663 

23-275968 

25-1290 

21-824531 

22-719337 

23-657492 

24-64114 

25-672527 

27-8880 

17 

23-697512 

24-741707 

25-840366 

26-996402 

28-212879 

30-8K)2 

18 

25-645413 

26-855084 

28-132385 

29-481205 

30-905652 

^•9990 

19 

27-671229 

29-063562 

30-529004 

32-102671 

33-759991 

37-3789 

^ 

29-778078 

31-371423 

33-065954 

34-868318 

36-78559 

40-9954 

21 

31-069202 

33^783137 

35-719252 

37-786075 

39-992725 

44-8651 

22 

34-24797 

36-303378 

38-505214 

40-864309 

43-392289 

49-0057 

23| 

36-617888 

38-93703 

41-430475 

44-111846 

46-995826 

53-4361 

24 

39-082604 

41-689196 

44-501999 

47-537998 

50-815576 

58-1766 

25 

4r645908 

44-56521 

47-727099 

51-152588 

54-86451 

63-2490 

26 

44«3n745 

47-570645 

51-113454 

54-96598 

59-156381 

68^490 

27 

47064214 

50-711324 

54-669126 

58-989109 

63-705763 

74-4838 

28 

40-967583 

53-993333 

58-402583 

63-23351 

68-528100 

80-6976 

29 

52-966286 

57-423033 

62-322712 

67-7113.^ 

73-639796 

87-3465 

30 

56-084938 

61-007067 

66-430a47 

72-435478 

79-058183 

94-4607 

31 

59-328335 

64-75238t; 

70-76079 

77-419420 

84-801674 

102-073 

32 

62-701469 

68-666245 

75-298829 

82-677498 

90-889775 

110-218 

33 

66-209527 

72-756226 

80-063771 

8iV2247a 

97-343161 

118-933 

34 

69-857908 

77-030256 

85-066959 

94-077122 

104- 183751 

l28-2;38 

35 

73-662225 

81-406618 

90-320307 

100-251363 

111-434776 

138-236 

36 

77-598314 

86-163966 

95-036323 

106-765108 

119-120863 

148-913 

37 

81-702246 

91041:344 

101-628139 

113-637274 

127-268114 

160^337 

38 

85-97Q336 

•96- 138206 

107-709546 

120-887324 

135-904201 

172-661 

39 

0O-4O915 

101:464424 

1140050'Zl 

l2S-53(vl27 

145-058453 

l8,>-640 

40 

9r>-Oti516!  107-03032r?l  1  >0-7()9774 

isc-edviii'iM^inoei'  199-635   | 

T  t 
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TADLE  IV. 

:JIIEW1.'VG  Tllli  rntSEKr  U'OtlTH  OP  JGI  or  $i  ANWCITT,  FOR  A5T  KtTMBta 
OF  YFARS  FROM  1  TO  40. 


nt. 


3li 
|] 

25 
96 
48 

69 
37 
2] 
8§ 
73 

iT 

26 
57 
54 
66 

77 
07 
38 
32 
21 

16 

07 
B4 

18 
03 
13 

07 
46 

b1 

66 

9 

19 

b' 

29 
89 
[M 
[)9 


rtA  per  ct.  16  per  cent.|  7  per  ct. 


U,94786 
1  8463 
2,6979 
3,49862 
4.25759 


4,97699 
5,G6888 
6,30622 
6,91786 
7,49866 


8,U4898 

8,6707 

9,06622 

9,63396 

9,97824 


10,39936 
10,79862 
11,17687 
11,63549 
11,87641 


12,1976 

12,50299 

12,79245 

13,06682 

13.3608 


13,57,338 
13,80702 
14,02848 
14,23838 
14,43733 


14,6259 

14,80463 

14,97404 

15,13461 

15,2868 


15,43106 

15.66779 

16,0974 

15,82024 

15.93667 


0,94339 

1,83339 

2,67301 

3,4661 

4,21236 


4.92732 
6,58238 
6.20979 
6,80169 
7.36008 


7,88687 
8,38384 
8,86268 
9,29408 
9,71226 


10,10689 
10,47726 
10,8276 
11,16811 

11,46992 


11,76407 
12,04158 
12,30338 
12,55036 
12,78335 


13,00316 
13,21053 
13,40616 
13,69072 
13.76483 
13,92908 
14,08398 
14,22917 
14,36613 
14,49533 


14,61722 

14,73211 

14,84048 

14,9427 

15.0391 


0,9346 
1,8080 
2,6243 
3,3872 
4,1001 


4,7666 
6,3892 
5,9712 
6,6162 
7,0235 


7,4986 
7,9426 
a,3576 
8,7454 
9,1079 


9,4466 
9,7632 
10,059 
10,336 
10,594 


10,835 
11,061 
11,272 
11,469 
11,653 


11,825 
11,986 
12,137 
12,277 
12,409 


12,631 
12,646 
12,763 
12,854 
12,947 


13,036 
13,117 
13,193 
13,264 
13,331 
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TABLE  V. 

THE  ANWriTY   WHICH  £l   OR   $1  WILL  PURCHASE   FOR  AWT  NUMBER   OF 
YEARS   TO   COME,   FROM    1    TO   40. 


ys. 

1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4  per  ct. 

4i  per  ct. 

5  per  ct. 

54  per  ct. 

1,055 
,54162 
,37065 
,28582 
,23487 

6  per  ct. 

7  per  ct. 

1,04 
,5302 
,36035 
,27549 
,22463 

1,045 
,534 
,36377 
,27874 
,22779 

1,05 
,5378 
,36721 
,28201 
,23097 

1,06 
,54544 
-  ,37411 

,28859 
,23739 

1,07 
,55309 
,38105 
,29523 
,24389 

,19076 
,16661 
,14853 
,13449 

,12329 

,19388 

,1697 

,15161 

,13757 

,12638 

,19702 
,17282 
,15473 
,14069 
,1295 

,20092 
,17671 
,15859 
,14455 
,13334 

,20336 
,17913 
,16103 
,14702 
,13587 

,20977 
,18556 
,16747 
,16349 
,14238 

,11415 
,10655 
,10014 
,09467 
,08994 

,11725 
,10967 
,10327 
,09782 
,0931.1 

,12039 
,11282 
,10645 
,10102 
,09624 

,12424 
,11667 
,11031 
,10489 
,10022. 

,12679 
,11927 
,11296 
,10758 
,10296 

,13336 
,12592 
,11965 
,11435 
,10979 

.08582 

,0822 

,07899 

,07614 

,07359 

,07128 

.0692 

,06731 

,06559 

,06401 

,08901 
,08542 
,08224 
,07941 
,07688 

,09227 

,0887 

,08555 

,08274 

,08024 

,0962 

,0926 

.08947 

,08699 

,08427 

,09895 
,09544 
,09235 
,08962 
,08718 

.10586 
,10243 
,09941 
,09676 
,09439 

,0746 

,07254 

,07068 

,06899 

,06744 

,078 

,07597 

,07414 

,07247 

,07095 

,08198 
,07998 
,07825 
,07653 
,07503 

,07367 
,07242 
,07128 
,07023 
,06926 

,085 

,08303 

,08128 

,07968 

,078^3 

,09230 
,09041 
,08880 
,08719 
,08581 

,06257 
,06124 
,06001 
,05888 
,05783 

,06602 
,06472 
,06352 
,06241 
,06139 

,06956 
,06829 
,06712 
,06604 
,06505 

.0769 

,0757 

,07459 

,07358 

,07272 

,08457 
,08343 
,08239 
,08145 
.08058 

,05685 

,05595 

,0551 

,06431 

,0535a 

,06044 
,05956 
,05874 
,05798 
,05727 

,06413 
,06328 
,06249 
,06176 
,06107 

,06837 
,06754 
,06678 
,06607 
,06641 

,0648 

,06423 

,0637 

,06321 

,06274 

,07179 

.071 

,07027 

,06959 

,06899 

,07980 
,07908 
,07841 
,07779 
,07724 

,05289 
,05224 
,05163 
,05106 
,05052 

,0566 

,05598 

,0534 

,05485 

,05434 

,06043 
,05984 
,03928 
,05876 
,05828 

,06839 
,06785 
,06735 
,06689 
,06646 

,07672 
,07624 
.07579 
,07539 
,07501 
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TABLE  V(. 

VALrB  OF  AN  AWBfiriTY  OF  £l  pR  $1,  AT  DIFFIRETT  RATES  FER  CEJ5T» 
PAYABLE  TEARLT,  HALF  YEARLY,  atTARTERLY,  DAILY  OR  MOMENTLY, 
FOR  EVER. 


Kate 
per 
cent. 

Per]>€tuity 
payable 
yearly. 

Half 

yearly. 

Quar* 
terty. 

Daily. 

Perpetuity 

payable 

momently. 

3 
4 
6 

6 

7 

33,3333 
28,6714 
26,0000 
22,2222 
20,0000 
18,1818 
16,6666 
16,6565 
14,2857 

33,6022 
28,7886 
26,2625 
22,4699 
20,2429 
18,4298 
16,9147 
15,6299 
14,6349 

33.6927 
i8,9083 
25,3807 
22,5938 
20,3583 
18,5529 
17,0380 
15,7550 
14.6575 

33,8238 
29,0841 
26,4858 
22,7176 
20,4763 
18,6630 
17,056^ 
15,7743 
14,7694 

33,8308 
29,2008 
26,4992 
22,7244 
20,4969 
18.6812 
17,1636 
15,7902 
14,7800 

XoU,     This  Table  U  calculated  by  the  Role»  Case  I.  of 
cbaaing  Annuities  for  ever/* 
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TABLE  Vn. 

THE   VALUJS  OS  AN  AITWITT   OF  £l    OR   $1,  FOR  A  B|NGI^  LIFE. 


Thi9  Table  is  formed  by  ascertaining  from  Bills  of  mortality  the 
mean  Ungth  of  the  lives  of  persons  of  a  certain  age,  and  then  cal- 
calating  the  value  of  the  annuity  for  the  number  of  years  they  may 
thus  be  expected  to  live.  This  mean  is  called  the  Expectation  of 
Life,  at  any  given  age,  which  is  exhibited  in  the  following  table. 
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CiaCULATlNG  DECIMALS. 
TABLE  vm. 


XXPECTATIOBT   OF   LIFE   AT 

BEVKRAL  AGES. 

Age. 

1 

Expoc. 

Age. 

Expec. 

Age. 

Expec. 

Age. 

Expec. 

Age. 

f^xpec. 

29,80 

^ 

33,62 

42 

21.^6 

62 

11,68 

82 

3,31 

2 

37,92 

22 

32,46 

46 

20,10 

66 

10,20 

86 

2.64 

3 

40,18 

25 

30.83 

47 

19,07 

67 

9,20 

87 

2.40 

4 

41,32 

27 

29,74 

50 

17,66 

70 

7,80 

90 

2,12 

6 

41,77 

30 

28,12 

62  16,66 

72 

7,00 

92 

1,60 

8 

41,34 

32 

27,04 

66 

16,10 

76 

6,84 

93 

1,14 

10 

40,26 

36 

26,34 

57 

14,12 

77 

6,15 

94 

0,90 

12 

38,67 

37 

24,30 

69 

13,16 

79 

4,40 

96 

0,66 

15 

36,64 

40 

22,82 

60 

12,66 

80 

4,00 

96 

0,60 

18 

34,77 

i 

CIRCULATING  DECIMALS 

ARE  produced  from  Vulgar  Fractions,  whose  denominators  do 
not  measure  (heir  numerators,  and  are  distinguished  by  the  con- 
tinual repetition  of  the  same  figures. 

1.  The  circulating  figures  are  called  rrpeiends ;  and,  if  one  figure 
only  repeats,  it  is  called  a  single  rcpetend:  As   1111,  &c.  •6666,  &c. 

2.  A  compound  repeiend  has  the  same  figures  circulating  alter- 
nately :  As  -OlOtOl,  &c.  -379379379,  &c. 

3.  If  other  figures  arise  before  those  which  circulate!  the  deci- 
mal is  called  a  mixed  repetend  ;  thus,  * 376666,  &c.  is  a  mixed  single 
rtpetend^  and  *378123]23,  kc.  a  mixed  compound  repeiend, 

4.  A  single  repetend  is  exprftssed  by  writing  only  the  circula- 
ting figure  with  a  point  OTer  it  ^  thus,  -IIU,  Sic.  is  denoted  by 

•1,  and  -6666,  &c.  by  -6. 

6.  Compound  repetends  are  distinguished  by  putting  a  point  ofer 
the  first  and  last  repealing  figures  ;  thus,  *0f0101,  &c.  is  writtea 

•01 »  and  -379379379,  Lc,  thug,  -379. 

6.  Siinilar  circulating  decitnals  are  such  as  consist  of  the  same 
number  of  figures,  and  begin  at  the  same  place,  either  beAire  or 

ailer  the  decimal  point ;  thus,  -3  and  *6  are  similar  circulates  ;  as 

are  also  3-64  and  7*36,  kc. 

7.  Dissimilar  repetends  consist  of  an  unequal  number  of  figures, 
and  begin  at  different  places. 

8.  Similar  and  conterminous  circulates  are  such  as  begin  and  eml 

at  the  same  place  j  as  47-34576,  9-73528  and  -05463,  kc. 
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REDUCTION  OF  CIRCULATING  DECIMALS.       343 
REDUCTION  OF  CIRCULATING  DECIMALS. 

CASE  I. 

To  reduce  a  simple  Repetend  to  iti  equivalent  Vulgar  Fraction, 

Rule.* 

1.  Make  the  gi^en  decimal  the  numerator,  aocl  let  the  denomi- 
nator be  a  number,  consisting  of  so  maay  nioea  as  there  are  're- 
curring^ places  in  the  repetend. 

2.  If  there  be  integral  figures  in  the  circulate,  so  manycypiiers 
must  be  annexed  to  the  numerator  as  the  highest  place  of  the 
repetend  is  distant  from  the  decimal  point. 

Examples. 

I.  Required  the  least  vulgar  fractions  equal  to  *3  and  *324. 

.    -3=^=1 ;  and  •324=i|JJ!=|f    Ans.  J  and  Jf . 
?.  Reduce  '7  to  its  equivalent  vulgar  fraction.  Ans.  {. 

3.  Reduce  2.37  to  its  equivalent  vulgar  fraction*      Aos.  V^*^ 

4.  Required  the  least  vulgar  fraction  equal  to  -384615.  Ans.  ^. 

CASE  II. 

To  reduce  a  mixed  Repetend  to  its  equivalent  Vulgar  Fraction, 

RuLE.t 
1.  To  so  many  nines  as  there  are  figures  in  the  repetend,  annex 
90  many  cyphers  as  there  are  finite  places,  (that  is,  as  there  ^re 
decimal  places  before  the  repetend)  for  a  denominator. 

**  If  unity,  with  cyphers  annexed,  be  divided  by  9  ad  ir^finitunu,  the  quotient 
win  be  1  continually ;  that  iii,  if  X  be  reduced  to  a  decimal,  it  will  preduce  the 

circulate  *2,  and  since  *1  is  the  decimal  equivalent  to  ^  *3  will  s=:|,  3=rl,a]id0o 

on  till  *9=7==1.    Therefore  every  single  repetend  i»  equal  to  a  vulgar  fraction, 
whose  numerator  i&  the  repeating^  figure  and  denominator  9. 
Again,  ^  ^'ji^  being  reduced  to  decimals, make -OlOl 01, &c.  aUd  *001001001, 

kc.  ad  in/!7u7iiin~*01  and  '001 ;  that  is,  ^=*01,and  ^^  =*001,  consequently 

^ff=*02,  Ts\^'03y  &c.  and  yf  y  =  002,  ^jy  =003,  &c.  and  the  same  will  hold 
uoivenally. 

t  In  like  manner  for  a  mixed  circulate ;  consider  it  as  divisible  i4to  it<  finite 
and  circulating  imrXs^  and  the  same  principle  will  be  seen  to  run  through  them 

also ;  thus  the  mixed  circulate  *]3  is  divisible  into  the  finite  decimal  *1,  and  the 

repetend  '03 :  but  •1=tV»  »^*1  '^  would  be  equal  to  }  provided  the  circulation 
began  iinmediatoly  after  the  place  of  units ;  but  a«  it  begins  after  the  place  of 
tenths,  it  is  J  of  y\j=^,  and  sa  the  vulgar  fraclion=- 13  is  y^+^J^sr^-j-^a. 
=^-)  J,  and  ii  the  same  as  by  the  rule. 
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344       REDUCTION  OF  CIRCDLATING  DECIMALS. 

2,  Multiply  the  nines  in  (he  said  denominator  bj  the  finite  pari, 
and  add  the  repeating  decimals  to  the  product  for  the  numerator. 

3.  If  the  repetend  begins*  in  some  iittegral  place,  the  finite  value 
of  the  circulating  part  must  be  added  to  the  finite  part. 

Examples. 

1.  What  is  the  vulgar  fraction  equivalent  to  *153  ? 

There  being  1  figure  in  the  repetend,  and  2  finite  places,  I  an- 
nex 2  cyphers  to  9  for  a  denominator,  viz.  900 ;  tben  I  multiply 
the  9  in  the  denominator  by  the  two  figures  in  the  finite  part,  and 
add  the  repeating  figure  for  a  numerator;  thus,  9x154-3=138 
numerator. 

Therefore,  '153— 1^^=^^^  the  Ans. 

2.  What  is  (he  least  vulgar  fraction  equal  to  4123  ?    Ans.  J}^  J. 

3.  Required  the  finite  number  equivalent  to  45*78  ?  Ans.  45J|^. 

CASE  111. 

To  make  any  number  of  dissimilar  repetends  similar  and  contermi- 
nous ;  that  is,  of  an  equal  number  of  places. 

Rule.* 
Chafnge  them  into  other  repetend.«,  which  shall  each  consist  of 
so  many  figures,  as  the  least  comn^on  multiple  of  the  sums,  of  the 
several  numbers  of  places,  found  in  all  the  repetends,  contains 
units. 

.    .,  ,   .  Examples. 

••  •  ••••.  •. 

I.  Make  6  317  ;  345  ;  62  3  ;  191  03  ;  057  ;  5  3  and  1*359  sim- 
ilar and  conterminous.    . 

Here,  in  the  first  repetend,  there  are  three  places,  in  the  se- 
cond, one,  in  the  third,  none,  in  the  fourth,  two,  in  tl>e  fifth,  three, 
in  the  sixth,  one,  and  in  the  seventh,  one. 

Now  find  the  least  common  multiple  of  these  several  sums,  thus  : 
3^3,  1,  2/3,  I,  1 

/I,  1,  2,  ^,  1    i  ^^^  2x3=6  iinits  ;    therefore,  the  Fimibr  and 
conterminous  repetends  must  contain  C  places. t 

*  Any  griven  repetend  whatever,  whether  single,  compouml,  pure,  or  mixed, 
may  be  traosformcd  into  another  rrt)ofend,  which  shall  coushi  of  an  equal 

or  grette^umber  of  figures  at  pleasure ;  thns,  -J  may  be  transformed  into  33, 

or  -333,  &c.  also  •79=-7970=-797,  and  so  on. 

^  t  Tlie  learner  may  observe  that  the  similar  and  conterminous  rqpetcnds  be- 
ffin  just  so  far  from  unity,  ns  is  the  farthest  among  tlic  dissimilar  repeUnds ;  and 
It  is  so  in  all  cases.  ^ 
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REDUCTION  OF  CIRCULATING  DECIMALS,       345 

Dissimilar  made  similar  and  con/ermtnoiM. 

6-3n=     631731731 

;  3-45  =     3  45655566 

52-3     =  62  30000000 

•  •  •  • 

191  03  =191  03030303 

•057=       •05705705  \ 

5-3     =     6-33333333 

1-359=     1  •35999999 

2.  Make  *531,  *7348y  -07  and  0503  similar  and  conterminous. 

CASE  IV. 

To  jind  TXfheiher  the  decimal  fraction,  equal  to  a  given  vulgar  one, 
be  finite  or  infinity  and  how  many  places  the  repetend  will  coH' 
sist  of, 

RlTLE* 

1.  Reduce  the  given  fraction  to  its  least  terms,  and  divide  the 
denominator  by  2,  6  or  10,  as  oAen  as  possible. 

2.  Divide  9999,  &c,  by  the  former  result,  till  nothing  remain, 
and  the.  number  of  9s  used  will  show  tbe  number  of  places  in  the 
repetend  ;  which  will  begin  after  so  many  places  of  figures  as 
there  were  lOs,  2s,  or  5s,  divided  by. 

If  the  whole  denominator  vanish  in  dividing  by  2,  5  or  10,  the 
decimal  will  be  finite,  and  will  consist  of  so  many  places  as  you 
perform  divisions. 

*  In  dividing  1*000,  &c.  by  any  prime  number  whateyer,  except  2  or  5,  the 
figures  in  the  quotient  will  begin  to  repeat  over  ag^nin  as  soon  as  the  remainder 
is  1 :  and  since  999,  &c.  is  less  than  1000,  &c.  by  1,  therefore  999,  &c.  divided 
by  any  number  whatever,  will,  when  the  repeating  figures  are  at  their  period, 
leave  O  for  a  remainder. 

Now,  whatever  number  of  repeating  figures  we  have,  when  the  dividend  is  ], 
there  will  be  exactly  the  same  number,  when  the  dividend  is  any  other  number 
whatever. 

Thus,  let  '390539053905,  &c.  bo  a  circulate,  whose  repeating  part  is  3905. 
Now,  every  repetend  (3965,)  being  equally  multiplied,  must  give  the  same  pro- 
duct :  For  although  these  products  wiU  consist  of  more  places,  yet  the  overplus 
in  each,  being  alike,  will .  be  carried  to  the  next,  by  which  means,  ea^  product 
will  be  equally  increased,  and  consequently  every  four  pl^aces  will  continue  alike. 
And  the  same  will  hold  for  any  other  number. 

Now  from  hence  it  appears  that  the  dividend  may  be  altered  at  pleasure,  and 

the  number  of  places  iif  the  repetend  wiU  still  be  the  some ;  thus,  y^j=*09 ;  and 

■/r  ^^  -j^iX^'-'ZC^  wbenre  the  number  of  ))lace&  in  each  are  nlifee. 
IF  a 
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Examples. 

1.  Required  to  find  whether  (be  decimal  equal  (o  /^Yir  ^^  finite 
or  in6nite,  and  if  iatiDile,  how  many  places  that  repetend  will  con- 
&ist  of. 

)475          19      \  (2)    (2)    (2) 
= 2  )ll2=56=2U=M=7. 
2800        112     / 
7)999999 
Then^     742857'  therefore,  because  the  denominator  112  did 

not  vanish  in  dividing  by  2,  the  decimal  is  infinite,  and,  as  six  9s 
were  used,  the  circulate  consists  of  6  places,  beginning  at  the  fiflh 
place,  because  four  2s  were  used  in  dividing. 

2.  Let  x'r  ^^  ^^e  fraction  proposed. 

3.  Let  i  be  the  fraction  proposed. 

ADDITION  OF  CIRCUUITING  DECIMALS. 

Rule. 

1.  Make  the  repe tends  similar  and  conierminoM,  and  find  their 
lum  as  in  common  addition. 

2.  Divide  this  sum  (of  the  repetends  only)  by  so  many  nines  as 
there  are  places  in  the  repetend,  and  the  remainder  is  the  repe- 
tend  of  their  sum ;  which  miist  be  set  under  the  figures  added, 
with  cyphers  on  the  left  hand,  when  it  has  not  so  many  places  as 
the  repetends. 

3.  Carry  the  quotient  of  this  division  to  the  next  column,  and 
proceed  with  the  rest  as  infinite  decimals. 

>  Examples. 

*  *    •  •  . .  * 

1,  Let  6-3+59-4356+397  6+519+-39+217-6  be  added  together. 

5  3       =     5-3333333 

59-4356=  59-4350356 

397-6       =397-3660666 

519-         =5I9'0O0O00O 

•39     =       -3939393 

217-5      .=217-5555555 


1199-3851303 


1199  3851305  the  sura. 
In  thi*  question,  the  sum  of  the  repetends  is  2851303,  which 
divided  by  999909,  gives  2  to  carry  to  the  next  column  5,3,0,  &c. 
and  the  remainder  is  851305. 
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2.  Let  3275-319+36-45+123-19+5-3173+112-3513+lM3i 
+  •125+29-10053  be  added  together.  Ans.  3593-00042. 

SUBTRACTiON  OF  CIRCULATING  DECIMALS. 

RULK. 

Make  the  repet^nds  similar  and  conterminous,  and  subtract  as 
usual,  observing,  that  if  the  repetend  of  the  number  to  be  sub- 
tracted be  greater  than  the  repetend  of  the  number  it  is  to  be  ta- 
ken from,  then  the  right  hand  of  the  remainder  must  be  less  by 
unity  than  it  would  be  if  the  expressions  were  finite. 

Examples. 

1.  From  67-03  tak«  29-73587 

5703       =5703030 

23-7358*7=:29-73587 


27*29442  the  difference. 
2.  From  325  17  take  137-5819.  Ans.  187-5957. 

MULTIPLICATION  OF  CIRCULATING  DECIMAL^. 

Rule. 

1.  Turn  both  the  terms  into  their  equivalent  vulgar  fractions, 
and  find  the  product  of  ihose  fractions  as  usual. 

2.  Turn  the  vulgar  fraction  expxessing  the  product,  into  an 
equivalent  decimal  one,  and  it  will  be  the  product  required. 

Examples. 

1.  Multiply -54  by -15.     -54=^ J=/f  and -15=14 =J^ 
iVX4\=4V5='0^4  the  product. 

2.  Multiply  378-5  by  23-6.  Ans.  8959148. 

DIVISION  OF  CIRCULATING  DECIMALS. 

Rule. 

1. 'Change  both  the  divisor  and  dividend  into  their  equivalent 
vulgar  fractions,  and  find  their  quotient  as  usual. 

2.  Turn  the  vulgar  fraction  expressing  the  quotient,  into  its 
eqiiivaletit  decimal,  and  it  will  he  the  quotient  required. 
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£XAMP(.E8. 

L  Divide  -64  by  16. 
•54=H=A  and  ^16=H=i^5 
A-^V=AXV=W=3f*'=.3"^^493  the  quotient. 
2.  Divide  3458  by  6.  Ans.  51883. 


ALLIGATION 

IS  the  method  of  mixing  two  or  more  simples  of  different  qnalt- 
ties,  so  that  the  composition  may  be  of  a  mean  or  middle  quality  ; 
It  consists  of  two  kinds,  viz.  Alligation  Medial,  and  Alligation  Al- 
ternate. 

ALLIGATION  MEDIAL 

is,  when  the  quantities  and  prices  of  several  things  are  given, 
to  find  the  mean  pirice  of  the  mixture  compounded  of  those  things. 

RutE. 
As  the  sum  pf  the   quantities,  or  the  whole  eomposition,  ii  to 
their  total  value  ;  so  is  any  part  of  the  composition  to  it9  meaa 
price  or  value. 

\    Examples. 
1.  A  Tobacconist  would  mix  60ft  of  tobacco,  at  6d.  per  ft  with 
60ft  at  Is.  40ft  at  Is.  Qdi.  and  30ft  at  2s.  per  ft :    What  is  1ft  of 
this  mixture  worth  ? 

ft        8.   d.     i&  s.  ft      £    ft        ' 

60  at  0     6  is  1   10     As  180  :  10  :  1 
50  —  1     0  —  2  10 
40—1     6  —  3     0 
.    ^  _2     0  —  3     0 

%ts!'1^Total  value  kTo  ' 


:  10: 
1 

10 
20 


180)200(13. 
180 


20 
12 


s.  d. 

I  l^pr.ft 


^.  A  farmer  would  mix  20  bushekr  of 
16  bushels  of  rye  at  75c.  per  bushel,  12 


>r  busbely 

By  at  50c. 
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per  bushel,  and  8  bushels  of  oats  at  40c.  per  bushel :  What  is  the 
value  of  one  bushel  of  this  mixture  ?  Ans.  73c.  5^m. 

3.  A  wine  merchant  mixes  12  gallons  of  wine,  at  75c.  per  gal- 
lon, with  24  gallons  at  90c.  and  16  gallons  at  gl  10c.  :  What  is  a 
gallon  of  this  composition  worth  ?  Ans.  92c.  6m. 

4.  A  goldsmith  melted  together  8oz.  of  gold  of  22  carats  fine, 
Ilk  8oz.  of  21  carats  fine,  and  lOoz.  of  18  carats  fine  :  Pray  what 
is  the  quality,  or  fineness  of  the  composition  ? 

8^2+20^+11^18  ^^^^-^  ^        ^„3 

8+20+10 

5.  A  refiner  rneUs  5%  of  gold  of  20  carats  fine  «vith  8B>  of  U 
carats  fine  :  How  much  alloy  must  be  put  to  it,  to  make  it  22  ca- 
rats fine  ?  _ 

.  22— 6X20+8X1 8'-~5+8=3-,3j 
Answf^r.    It  is  not  fine  enough  by  3/3^  carats,  so  that  no  alloy 
must  be  added,  but  more  gold. 

ALLIGATION  ALTERNATE'' 

Is  the  method  of  finding  what  quantity  of  each  of  the  ingredi- 
ents, whose  rales  arc  given,  will  compose  a  mixture  of  a  given 
rate:  So  that  it  is  the  reverse  of  Alligation  Medial,  and  may  hi; 
proved  by  it. 

CASE  1. 

The  whole  work  of  this  case  consists  in  linking  the  extremes 
truly  together  and  taking  the  differences  between  them  and  the 
mean  price,  which  differences  are  the  quantities  sought. 

Rule. 
1.  Place  the  several   prices  of  the  simples,  being  reduced  to 
one  denomination,  in  a  column  under  each  other,  the  least  upper- 
most, and  so  gradually  downward,  as  they  increase  with  a  line  of 

^■'  Demon.  By  connecting  the  less  rate  "with  the  greater,  and  placing  the  dif- 
fcreBce  between  them  and  the  mean  rate  aUemately,  or  one  after  the  other  in 
turn,  the  quantities  resulting  are  such,  that  there  is  precisely  as  much  gained  by 
one  quantity  as  is  lost  by  the  other,  and  therefore  the  gain  and  loss,  upon  the 
whole,  are  equal,  and  are  exactly  the  proposed  rate.' 

In  like  manner,  let  the  number  of  simples  be  what  it  may,  and  with  how  many 
soever,  each  one  is  linked,  since  it  is  always  a  less  with  a  greater  than  the  mean 
price,  there  will  be  an  equal  balance  of  loss  and  gain  between  every  two,  and 
consequently  an  equal  balance  on  the  whole. 

It  is  obvious  from  the  rule,  that  questions  of  this  sort  admit  of  a  great  variety 
of  ans"*  -     .      .       -       .  ^^^  ^^  j^^y  ^^  ^  many  more'  as  wc 

please,  ach  of  the  quantities  found,  by  2,  3,  4, 

&c.  th<  f  two  quantities  of  two  simples  make 

a  balai  o  the  mean  price,  so  must  aho  the  dou- 

ble or  ay  other  ratio  of  these  quantities,  and 

so  on  fl 

If  aj  or  no  value  with  respect  to  the  rest,  its 

rate  is  mixed  with  wine,  and  alloy  with  gvld 

aad  siJ 
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connection  at  the  left  hand,  and  the  mean  price  at  the  left  hand 
of  all. 

2.  Connect,  with  a  continued  line,  the  price  of  each  siofiple,  or 
ingredient,  which  is  \e»9  than  that  of  the  compotind^  with  one  or 
any  iiumber  of  those  which  arc  greater  than  the  compound,  .and 
each  greater  rate  or  price  with  one  or  any  number  of  the  less. 

3.  Place  the  difference,  between  the  mean  price  (or  mixture 
rate)  and  that  of  each  of  the  simples,  opposite  to  the  rates  with 
which  they  a«  connected. 

4.  Then,  if  only  one  difference  fltand  against  any  rate,  it  will 
be  the  quantity  belonging  to  that  rale  ;  but  if  there  be  severaJ, 
their  sum  will  be  the  quantity. 

.  Examples. 
1.  A  merchant  has  spices,  some  at  Is.  6d.  per  ife,  some  at  2s. 
some  at  4s.  and  some  at  5s.  per  ft  :  How  much  of  each  sort  must 
he  mix  that  he  may  sell  the  mixture  at  3s.  4d.  per  fb  ? 


Mean 
rate40d. 

d. 

18' 
24N 


d.   S24^ 

(go-^ 


d.      m 

18-s.    20  at  i 
I24k\   8  —  2 

MS-'  Jl6  — 4 
60*^  22  —  5 

20+   Cl28  at 


per  lb  40d 


GO-^  22 
18 


8  8  — 20( 

16+22|38  — 4  0( 
22  —  50 


o  d. 


40d. 


4UJ. 


8  at  is.  6d.^ 


d. 

18- 

24* 

48- 

60* 

a.  ^ 

18^  20  |20at  16' 
24 vA  8+20128  — 2 0( 
48Ajl6  16  — 40( 

60-^  22+16|38  —  50] 


(9 


per  Ik 


28  at  Is.  6d. 


2 
4 
5 


per 


Ife 


per  ife 


38 
28  at  J   6' 
?3  —  2  0  ( 
38  —  4  0( 
t>8  — 5  OJ 
Note.     The^e  seven  answers  arise  from  as  many  variotis  ways 
of  linking  the  rales  of  the  ingredients  together. 

2.  *A  merchant  has  Canary  wine,  at  Js.  per  gallon.  Sherry,  at 
23.  Id.  and  Claret  at  Is.  5d.  per  gailou  :  How  much  of  each  sort 
must  he  take,  to  sell  it  at  2!».  4d.  per 


18^  20+ 


GO-^  22  +  16 


Mean  rate  28d 


■b0 


3+n 

8 
8 


14  at 
8 
8 


•  Note,  the  2il  and  3<1  questions  admit 
but  of  one  answer ;  yet  all  numbers  in  the  sa 
ns  the  numbers  which  compose  the  answer, 
the  question. 
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3.  How  much  barley  at  40c.  rye  at  60c.  and  wheat  at  80c.  per 
bushel,  must  be  mixed  together,  that  the  compound  may  be  worth 
62^c.  per  bushel? 

Aos.  17^  bushels  of  barley,  11  \  of  rye,  and  26  of  wheat. 

4.  A  goldsmith  would  mix  gold  of  19  carats  fine,  with  some  of 
16,  18,  23  and  24  carats  fine,  so  that  the  compound  may  be  21  ca- 
rats fine  :   What  quantity  of  each  must  he  take  ? 

Ans.  5oZj  of  16  carats  fme.  6oz.  of  18,  3oz.  of  1^,  lOoz.  of  23, 
and  lOoz.  of  24  carats  fine. 

6.  It  is  required  to  mix  several  sorts  of  wine,  at  60c.  90c,  and 
ft\  16c.  per  gallon,  with  water,  that  the  mixture  may  be  worth  75c. 
per  gallon  :  Of  how  much  of  each  sort  must  the  composition  con- 
sist ? 

Ans.  40galls.  of  water,  ISgalls.  of  wine,  at  60c.  15gall8.  do.  at 
90c.  and  76galls.  do.  at  gl  15c. 

(?ASE  H. 

When  the  rates  of  all  the  ingredients^  the  quantity  of  but  one  ofthem^ 
and  the  mean  rate  of  the  whole  mixture  are  given ^  to  find  the  sev- 
eral quantities  of  the  r^st,  in  proportion  to  the  quantity  given* 

Rule. 
Take  the  differences  between  each  price,  ab^Mie  mean  rate, 
and  place  them  alternately,  as  in  Case  I.  'i'hcn,  as  the  difference 
standing  against  that  simple,  whose  quantity  is  given,  is  to  that 
quantity,  so  is  each  of  the  other  differences,  severally,  to  the  seve- 
ral quantities  required. 

Examples. 

1.  A  merchant  has  40%  of  tea,  at  Gs.  per  Ife,  which  he  would  mix 
with  some  at  5$;  8d.  some  at  5s.  2d.  and  some  at  4s.  6d. :  How 
much  of  e^ch  sort  must  he  take,  to  mix  with  the  40&,  that  he  may 
sell  the  mixture  at  53.  5d.  per  &  } 

Ife 
10 
10 
14 
-14  stands  against  the  given  quantity. 

Ife  8.  d. 

2Sj\  at  4  6  ) 
As  14  :  40  ::    <  10  :  28/^-  -^5  2  )  per  ft 

40      —  5  cj 

2.  A  farmer  being  determined  to  mix  20  bushels  of  oats,  at  60c. 
per  bushel,  with  liarley,  at  75c.  rye,  at  ^1,  and  wheat,  at  ^1  25c. 
per  bushel  ;  1  demand  the  quantity  of  each,  which  must  be  mixed 
with  the  20  bushels  of  oats,  that  the  whole  quantity  may  be  worth 
90c.  per  bushel  ? 

•  Ans.  70  of  barley,  60  of  rye.  and  30  of  wheat,  (or  20  of  each.) 

3.  How  much  gold  of  16,  20  and  24  carats  fine,  and  how  much 
alloy,  must  be  mixed  with  lOo/..  of  18  carats  fme,  that  the  compo- 
sition maybe  22  carats  fine. 

Ans.  lOoz.  of  16  carats  fine,  10  of  20, 170  of  24,  and  10  of  alloy. 
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fcASE  IIL 

When  the  rates  of  the  several  ingredients ,  the  quantity  to  be  cotnpovMjl- 
ed^  and  tlie  mean  rate  of  the  whole  mixture  are  given^  to  find  how 
much  of  each  sort  will  make  up  the  quantity. 

.     V  Role.  ^ 

Place  the  differences  betiveen  the  mean  rate,  and  (he.  several 
prices  alternately,  as  in  Case  1  ;  then,  as  the  sum  of  the  qnanti- 
:ies,  or  differences  thus  determined,  is  to  the  given  quantity,  or 
U'hole  composition  ;  so. is  the  difference,  of  each  rate,  t9  the  re- 
quired quantity  of  each  rate. 

Examples. 
1.  Suppose  I  have  4  sorts  of  curi;^nts,  ?it  8d.  12d,  ICd.  and  22d, 
per  lb  ;  the  worst  will  not  sell,  and  the  best  are  loo  dear;  I  there- 
fore conclude  to  mix  120lfe  and  so  much  of  each  sort  a$  to  sell  them 
at  IGd.  per  fe ;  how  much  c^f  each  sort  nius^  i  take  ? 

d.  '  fe  ;    .     '       ife  ft ' 


'     r  8->.  6 

A   J^2N  A2         ft. 

2^^  8 


i6d.^:^^  )7.v_;^.  J* 


2  :  1^  — 12d.  :  » 

8  :  48  — 22d.J     ' 


Sirm=2()  120 

2.  A  gofd-milh  has  several  sorts  of  gold  ;  viz.  of  15,  17,  20  and 
22  carats  fine,  and  would  melt  tosfether,  of  alt  these  sorts,  so  mach 
as  may  make  a  mass  of  lOoz!  18  carats  fine  ;  how  much  t)f  each 
sort  is  required  ? 

Ans.  16oz.  15'  carats  fine,  8oz.  17,  4oz.  20,  and  12oz.  of  22  ca- 
rats fine. 

*  To  this  Cnse  belongs  Ihn!  ciirioiiR  qitestion  conrprning  kin»  Hicro*9  rrown. 

ITicro,  king  of  Syi-acu?c,  p^ve  ortlora  fur  a  crown  to  be  made  entirely  of  pure 
^oKl ;  but  suspecting  tlie  -workmen  liad  debnsed  k,  by  mixing  with  it  piher  or 
copper,  he  rec^mmeuJed  the  discover}'  of  the  fmud  to  Iho  fningns  Archimedes, 
and  desired  to  know  the  exact  quantity  of  alloy  in  the  trojvn.* 

AiT:himede8,  in  order  to  delect  the  imposition,  procured  two  other  muFscf, 
one  of  pure  gold,  and  the  other  of  silver,  or  copper,  and  rri«h  of  t]>e  same  tvcight 
with  the  former ;  and  by  j)utlin«:  each  sepanitely  into  a  vessel  /«//  «^  water, 
the  quantity  of  water  expelled  by  tliem,  deternjined  their -pcciiic  bulk?;  from 
which,  and  their  given  weig^ht?,  it  is  easier  to  determine  the  quantifitis'  of  jfold 
and  alloy  in  the  crown  by  tliis  case  v(  Alligation,  llian  by  an  Als:ebr.ii«-  process-. 

Suppose  tlic  weight  of  each  mass  to  have  been  Mb.  Ihe  v.ei^rht  of  tlie  water 
f^xpelled  by  the  alloy,  23oz.  by  the  j;old,  13oz.  ami  by  the  crown  lOoz.  that  is, 
Jbat  their  ?pecifick  bulks  were  as  2;),  I,i,  and  Ifj  ;  then,  what  were  the  quanti- 
ties of  gold  and  alloy  respectively  in  the  crown  ? 

Here,  the  rales  of  the  simples  are  23  and  13,  and  of  the  compound  16,  whence, 
16  \  ^^     V  "^  »*^^^  I  ''^"**  l^e  sum  of  these  is  7-f  3^=10,  Avhith  sliould  have 

(  ^3 /3  of  alloy  ^      been  but  5,  whence,  by  the  rule,     * 

in  .  r  .    ^  7  :  C^lb.  of  ;rold  >  ,,      .  • 
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3.  A  miircbant  would  mix  4  sorts  of  wine,  of  seTeral 
at  75c.  $1  25c.  $1  50c.  and^l  62^c.  per  galloD  ;  of  thei 

have  a  mixture  of  72  galloos,  worth  $\  37^.  per  gallon  ;  what 
quantity  of  each  sort  mast  he  have  ? 

Ans.  8  at  75c.  16  at  |{1  25c.  40  at  $1  50c.  and  8  at^t  62|<u 
Or,  16  at  75c.  8  at  $1  25c.  8  at  $1  50c.  and  40at$l  62p:. 

4.  How  many  gallons  of  water  of  no  value,  must  be  mixed  with 
wine,  at  4s.  per  gallon,  so  as  to  fill  a  vessel  of  80  gallons,  that  may 
be  afforded  at  2s.  9d.  per  gallon  ? 

Gal. 
^3  (    0^15        Gal.  Gal        Gal 


33     4     .o     t^       i  15  :  25  gallons  of  water.  >  4^. 
-    As  43  :  80  ::    J  33  .  ^^  |^„^^^  ^^^.^^    ^  Ans. 

Sum  48 

CASE  IV.* 

When  more  than  one  of  the  simples  are  limited. 

Rule. 
Fia^,  by  Alligation  Medial,  what  will  be  the  rate  of  a  miactura 
ma^  of  the  given  quantities  of  the  limited  simples  only;  then, 
consider  this  as  the  rate  of  a  limited  simple,  whose  quantity  is  the 
sum  of  the  first  given  limited  simples,  from  which,  and  the  rates  of 
tbe  aalimited  simples,  by  Case  11.  calculate  the  quantity. 

EXAICPLES. 

^  1.  How  much  wine,  at  80c.  and  at  67^c.  per  gallon,  must  be 
mixed  with  8  gallons  at  75c.  and  12  gallons  at  90c.  per  gallon,  that 
the  mixture  may  be  vvorth  82^.  per  gallon  ? 

Limited  simples   \  ,?  K^jl""'- »'  l^'Z^.i  .^  { 
^        ^12  gallons,  at  90    =   10  80c.  ) 

20  16  80 

Gal.      $    c.     Gal.   c. 
As  20  :  16  80  ::  1  :  84  per  gallon. 
Now,  having  found  the  rate  of  the  limited  simples,  the  question 
may  stand  thus :  How  much  wine,  at  80c.  and  87^.  per  gallon, 
must  be  mixed  with  20  gallons  at  84c.  per  gallon,  that  the  miztnre 
may  be  worth  82|c.  per  gallon  ? 


(80  ^    li+5 
82i{84  ->)    ^ 
(Bli^    2i 

As2i:  \ll\  ::20:  |  ^3  gallons,  at  80c.  per  gallon.  |  ^^^^^^ 


6.1  gallons,  at  80c. 

2Jt 84 

2| 87|. 


*  The  three  last  Cases  need  no  demonfltration,  as  the  2d  and  3d  evidently 
result  from  the  fin>t,  an«l  the  Uwt  from  AU^ration  Modiol,  and  the  second  Case  in 
Altrmate. 

W  w 
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POSITION. 

Proof. 

52  gafloos  at  80c.     = 

£0     .-     -       87i      = 

8     .         .73        = 

12       .     .       90        = 

$41  60c. 
17  50 
6 
10  80 

92     .         -     82^      =       75  90 
2.  How  much  gold,  of  14  and  16  carats  fine,  must  be  mixed  mih 
6oz.  of  19,  and  12  of  22  carats  fine,  that  the  composition  may  be 
20  cikrats  fine  ?  Ans.  1  ,Voz.  of  each  sort. 


POSITION. 

POSITION  is  a  rule»  which,  by  false  or  supposed  numbers,  ta- 
ken at  (Pleasure,  discovers  the  true  ones  required.  It  is  divided 
into  two  parts  ;  singU  and  double, 

SINGCE  POSITKW. 

Single  Position  teaches  to  resolve  those  questtoos,  whose  resoba 
are  proportional  to  their  sapposittons-:  such  are  those  which  re- 
quire the  multiplication  or  division  of  the  number  sought  by  any 
proposed  number ;  or  when  it  is  to  be  increased  or  diminished  by 
itself  a  certain  proposed  number  of  times. 

1.  Take  any  number,  and  perform  the  same  operations  with  it 
as  are  described  to  be  performed  in  the  question. 

2.  Then  say,  as  the  sum  of  the  errours  is  to  the  given  sum,  so  is 
the  supposed  number,  to  the  true  one  required. 

Proof.  Add*  the  several  parts  of  the  sum  together,  and  if  it 
•grees  with  the  sum,  it  is  right. 

EXAHPLKS. 

1.  A  school  master,  being  asked  how  many  scholars  be  had,  said, 
If  I  had  as  many  more  as  I  now  have,  three  quarters  as  many,  half 
as  many,  one  fourth  and  one  eighth  a^  many,  1  sbovid  then  have 
435 :  Of  what  number  did  his  school  consist  ? 

*  The  operations  contained  in  the  question  bein^  peHbrm^  upon  the  answer 
or  number  to  be  found,  will  g^hre  the  result  coQtaiu^in  the  queetioD.  The  same 
operations,  performed  on  any  other  number,  will  give  a  certain  result.  When 
the  results  are  proportional  to  their  supposed  numbers,  it  is  manifest  that  one 
result  must  be  to  the  result  in  the  question,  as  the  rupptned  number  is  to  the  true 
one  or  answer.  In  any  cases,  when  the  results  are  not  proportional  to  their  tup- 
positions,  the  answer  cannot  be  found  by  this  rule. 
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SINGLE  POSITION.  355 

Sappote  he  had  80  As  290  :  435  ::  80 

A9  many  =  80  ^0 

J  as  many  =  60  120 

I  as  many  =  40  29|0)3480|0(120  Ans.  120 

I  as  many  =  20  29  90 

J.  as  many  =  10  60* 

—  68  30 

230  58  ^^. 

0  435  Proof, 

2.  A  person  lent  bis  friend  a  sum  of  money  unknown,  to  receive 
interest  for  the  Mme  at  6  per  cent,  per  annum,  simple  interest, 
and  at  the  end  of  12  years,  received  for  principal  and  interest 
^60  :  What  was  the  sam  lent  ?  Ans.  $500. 

3.  A,  B  and  C  joined  their  stocks,  and  gained  $353  12|c.  of 
which  A  took  up  a  certain  sum,  B  took  up  four  times  so  much  as  A, 
and  C,  fife  times  so  much  as  B :  What  share  of  the  gain  had  each  ? 

014  12^.  A's  share. 
.  ,  Ans,    {  56  50      B's  share. 

(  282  50      C's  share.  . 

4.  A,  B,  C  and  D  spent  35».  at  a  reckoning,  and,  heing  a  little 
dipped,  they  agreed  that  A  should  pay  |)  B  ^,  C  ^,  and  D  i :  What 
did  each  pay  in  the  above  proportion  ?  '  s.  d. 

fA, 13  4 

B,  10  0 

C,  6  8 
...                                                                         [D,    5  0 

5.  A  certato  sum  of  money  is  to  be  divided  between  5^  men,  in 
such  a  manner  as  that  A  shall  have  i,  B  |,  C  -j^,  D  ^^,  and  £  the 
remainder,  which  is  j640  :  What  is  the  sum  ? 

Suppose  £2Q0,then  j+}+Jy+jV=120. 

.200—120=80.     As  80  :  40  ::  200  :  1 00  Ans. 

6.  A  person,  after  spending  ^  and  ^  of  his  money,  had  £26|  left : 
V^hat  had  he  at  first?  Ans.  £1G0. 

7.  A  and  B,  talking  of  their  ages,  B  said  his  age  was  once  and 
an  half  the  age  of  A  ;  C  said  his  was  twice  and  one  tenth  the  age 
of  both,  and  that  the  sum  of^  their  ages  was  93 :  What  was  the  age 
of  each  ?  Ans.  A's  12,  B's  18,  and  C's  63  years. 

8.  A  vessel  has  3  cocks,  A,  B  and  C ;  A  can  fill  it  in  ^  an  hour, 
B  in  }  of  an  hour,  and  C  in  ^  of  an  hour  :  In  what  time  will  they 
all  fill  it  together  ?  Ans.  |  hour. 

9.  A  person  having  about  him  a  certain  numher  of  dollars,  said 
that  ^,  ^,  },  and  ^  of  them  would  make  57  :  Prdy,  how  many  had 
he?  Ans.  60. 

10.  A  Gentleman  bought  a  chaise,  horse  and  harness,  for  $500, 
the  horse  cost  {  more  duin  the  harness,  and  the  chaise  |  more  than 
the  horse  :  What  wa«<  thfi  price  of  each  ? 

^Wamess  Jr27  65c.  9J^. 
Ans.  {Morse        169  57     4f4 
fi^haiae       212  76     6-Jf 


Ans. 
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11.  A  aod  B,  having  iband  «i  parse  of  money,  disputed)  who 
should  hare  it :  A  said  that  |,  ^^  and  ^  of  it  amounted  to  £3^» 
aody  if  B  could  tell  him  how  much  was  in  it,  he  sbeuld  have  ihe 
whole,  otherwise  he  should  have  nothing :  How  moeh  did  the  purse 
contain?  Ans.  £100* 

12.  A  gentleman  divided  bis  fortune  among  his  sons  ;  to  A  he 
gave  $9,  as  often  as  to  B  ji5,  and  to  C  hut  $3  as  often  as  to  B  j}7, 
yet  Cs  portion  came  to  ^1059  :  What  was  the  Whole  estate  ? 

Ans.  J7979  80c 

13.  Seven  eighths  of  a  certain  number  exceeds  four  fifths  by  6 : 
What  is  that  number  ?  Ans;  80. 

14.  What  number  is  that,  which,  being  increased  by  },  |  and  | 
Of  itself,  the  sum  will  be  234J  ?  Ans.  90. 

DOUBLE  POSITIOK 

Double  Position  teaches  to  resolve  questions  by  making  two 
suppositions  of  talse  numbers. 

Those  (questions,  in  which  the  results  are  not  proportional  to 
their  positions,  belong  to  this  rule  :  such  are  those,  in  which  the 
number  sought  is  increased  or  diminished  by  some  given  number, 
which  is  ne  known  pao't  of  the  number  required. 

Rule.* 
1.  Take  any  two  convenient  numbers,  and  proceed  with  each 
according  to  the  conditions  of  the  qpestion. 
^.  Place  the  result  or  errours  against  their  positions  or  snppos- 
Pos.     Em 
30_      12 
cd  numbers,  thus,     V       and  if  the  errour  be  too  great,  mark  it 

20-^*-  6 
with  -f- )  ^^  if  too  small  with  — . 

3.  Multiply  them  crosswise  ;  that  is,  the  first  position  by  the  last 
crroor,  and  the  last  position  by  the  first  errour. 

♦  The  rule  is  founded  on  tliis  snppoiition,  that  the  first  errour  is  to  the  f  e- 
coud,  as  the  difiereoce  between  the  true  and  first  supposed  number  k  to  the  dif- 
ference between  the  trUe  and  second  supposed  number :  When  that  is  not  the 
case,  the  exact  answer  to  the  question  cannot  be  ibund  by  this  rule. 

That  the  rule  is  true  according^  to  the  supposition  may  be  thus  demonibuted. 
•  Let  A  and  B  be  any  two  numbers  produced  from  a  and  b  by  similar  opera- 
tions, it  is  required  to  find  the  number  from  which  JV  is  produced  by  a  ]jke 
operation. 

Put  X  =:  number  required,  and  let  JC—Az=^^  and  Jf^Bz=s.  Then  sccording 
to  the  supposition  on  wlpch  the  rule  is  founded,  r  is  i:  x — a  :  x — fc,  whence,  by 
multiplyu^  means  and  extremes,  rx — r6=*4? — ta ;  and  by  transposition,  rx — 

rb — 9a 
sjc=zrb-'^a ;  and  by  division,  x  =  -— — — -  =  number  sought ;  and  if  r  and  s  be 

r — * 
both  negative,  the  Theorem  is  the  same,  and  if  r  or  *  be  negative,  x  will  be 

rb'\-sa 
cjual  to  .^—  which  is  the  rule. 
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4.  If  Ibe  erroUrs  be  alike,  that  is,  both  too  small  or  both  too 
gr^t,  divide  the  difference  of  the  prodacts  by  the  difference  of 
the  errours,  and  the  quotient  will  be  the  answer. 

.'  5.-  If  theerrours  be  unlike  ;  that  is,  one  too  small,  and  the  other 
to6  great,  divide  the  sum  of  the  products  by  the  sum  of  the  er- 
rours,  and  the  quotient  will  be  the  answer. 

' '  Note.    When  the  errours  are  the  same  in  quantity,  apd  unlike 
in  quality,  half  the  sum  of  the  suppositions  b  the  number  sought. 

Examples. 

1.  A  lady  bought  damask  for  a  gown,  at  8s.  pf  yard,  and  lining 
for  it  at  38.  per  yard ;  the  gown  and  lining  cdntained  15  yards,  and 
the  price  of  the  whole  was  £3  10s. :  How  many  yards  were  there 
of  each  ? 

Suppose  6  yards  damask,  value  48s, 
Then  she  must  have  9  yards  lining,  value  IHs. 

'        V  Sum  of  their  values  =  75s. 

So  that  the  first  errour  is  5  too  much,  or  +    ^ 
^^gain,  suppose  she  had  4  yards  of  damask,  value  d2s. 
Then  she  must  have  11  yards  of  lining,  valuta  33s. 

Sum  of  their  values  =  65s. 
So  that  the  second  errour  is  5  too  little  or  —    5«« 
6^y.5+  £8,6. 

Then    V  5  yards  at  8s.  =^  2    0  0 

4-^,^5—  10  yards  at  38.  =  1  10  0 

20       30  3  10  0  proof. 

90 

Sum  of  errours  =  5+6=10)50 

Ans.   5yds.  damask,  %Bd  15--»5^  10yds,  lining. 
Or,  6+4-r-S==5  as  before. 

5.  A  and  B  have  the  same  income  ;  A  saves  J-  of  his ;  hot  B, 
by  spending  JC30  per  annum  more  than  A,  at  tl^  end  of  8  years 
fiftik  himself  £40  in  debt ;  what  is  their  income,  and  what  doet» 
each  spend  per  annum  ? 

80—^  120+    Ans.  Their  income  it  iC200  per  ami. 


Suppose  <       Y 
i  160-^*- 


40+  Al90,  A  spends  iSl75  and  B  £205  per 
annum.  Then,  80 — 10^70  A's  eipense  per  annum,  and  70+30 
sslOO,  B's  expense  per  annum.  Theto  100 x  8— 80><8*=160,  which 
'  should  have  been  40  ;  therefore,  160 — 403e:120  more  than  it  should 
be,  for  the  first  errour.  In  like  iMnner  proceed  for  the  second 
errour. 

3.  A  and  B  laid  out  equal  sums  of  money,  in  trade :  A  gained  a 
sum  equal  to  I  of  his  stock,  and  B  lost  $225,  then  A's  money  wan 
double  that  of  B  :  What  did  each  lav  out  ?  Ans.  ^600. 


"h. 
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4.  A  labourer  was  hired  for  60  dajs  upon  ihie  coodltioiif  (bat  for 
every  day  he  wrought,  he  should  receive  75c. ;  and  for  every  day 
he  was  idle,  should  forfeit  37^c. ;  at  (he  expiration  of  the  time  he 
received  $18 :  How  many  days  did  he  worlc,  and  how  man^^was 
he  idle  ?  Aiis.  He  was  employed  36  days,  and  was  idle  24. 

5.  A  gentleman  has  two  horses  of  considerable  value,  and  ^ 
carriage  worth  £100 ;  now  if  the  first  horse  be  harnessed  in  it| 
he  and  the  carriage  together  will  be  triple  (he  value  of  the  se: 
cond  ;  but  if  the  second  be  put  in  they  will  be  7  times  the  value 
of  the  first :  What  is  the  value  of  each  horse  ? 

Ans.  One  £20  and  the  other  £40. 

6.  There  is  a  fish,  whose  head  is  10  feet  long  ;  his  tail  is  as  long 
as  his  head  and  half  (he  length  of  his  body,  and  his  body  as  long 
as  the  head  and  tail :  What  is  the  whole  length  of  the  fish  ? 

Head=iO 
Tint,  suppose  the  body  20^  — 10—      Tail  =30 

X  Body =40 

2d.  suppose  it  30-^^  5—  '      — 

Ans.  80  feet. 

7.  What  number  is  that,  which,  being  increased  by  its  ^,  its  i^ 
and  5  more,  will  be  doubled  ?  Ans.  20. 

8.  A  farmer,  having  driven  his  cattle  to  market,  received  for 
(hem  all  $320,  being  paid  at  the  rate  of  $24  per  ox,  $16  per  cow, 
and  $6  per  calf;  there  were  as  many  oxen  as  cows,  and  4  times 
as  many  calves  as  cows  :  How  many  were  there  of  each  sort? 

Ans.  5  oxen,  5  cows,  and  20  calves. 

9.  A,  B,  and  C  built  a  ship,  whicli  cost  them  $5000,  of  which  A 
paid  a  certain  sum,  B  paid  $500  more  than  A,  and  C  $500  more 
than  both  ;  having  finished  her,  they  fixed  her  for  sea,  with  a  car- 
go worth  twice  the  value  of  the  ship :  The  outfits  and  charges  of 
the  voyage,  amounted  to  |  of  the  ship;  upon  the  return  of  whicb« 
they  found  their  clear  s^in  to  be  |  of  f  of  the  vessel,  cargo  an<l 
expenses :  Please  to  inmrm  me  what  the  ship  cost  them,  several- 
ly ;  what  share  each  had  in  her,  and  what,  upon  the  final  adjust- 
ment of  their  accompls,  they  had  severally  gamed  ? 

600^^1500— 
Suppose  it  cost  A  /^ 

1000-^^500+ 
Ans.  A  owned  ^\  of  the  ship,  which  cost  him  $875,  and  his  share 
of  (he  gain,  was  $1093  75c.  B  owned  H,  which  cost  $1375,  and 
his  gain  was  $1718  75c.  C  owned  |J,  which  cost  $2760,  and  his 
gain  was  $3437  50c. 
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PERMUTATIONS  AND  COMBINATIONS. 

THE  Prematation  of  Quantities  is  the  shewing  how  many  dif- 
ferent ways  any  given  number  of  things  may  be  changed. 

This  is  also  called  variation,  alternation  or  changes ;  and  the 
only  thing  to  be  regarded  here  is  the  order  they  stand  in  ;  for  no 
two  parcels  are  to  have  all  their  quantities  placed  in  the  same 
situation. 

The  Combination  of  quantities  is  the  shewing  how  oden  a  less 
nnmbeir  of  things  can  be  taken  out  of  a  greater,  and  combined 
together/  without  considering  their  places,  or  the  order  they 
stand  in. 

This  is  sometimes  called  election,  or  choice ;  and  here  every 
parcel  must  be  different  from  all  the  rest,  and  no  two  are  to  have 
precisely  the  Aame  quantities,  or  things. 

The  Composition  of  Quantities  is  the  taking  of  a  given  number 
of  qnantities  out  of  as  many  equal  rows  of  di^rent  quantities,  one 
out  of  etery  row,  and  combining  them  together. 

Here  no  regard  is  had  to  their  places  ;  and  it  differs  from  Com- 
bination only  as  that  admi^  of  but  one  row  nff  things. 

Combinations  of  the  same  form  are  those,  in  which  there  are 
the  same  number  of  quantities,  and^  the  same  repetitions ;  thus, 
abcc,  bbad,  deef^  &c.  are  of  the  sanie  form ;  but  abbe,  abbb,  €tacc 
are  of  different  forms. 

Problem  I. 

Tbjlnd  the  ieumber  of  perinvtattons,  or  thangtM^  that  can  be  made  of 

any  given  numb&r  of  things  all  diff'erent  from  each  athtr. 

KULE.* 

Multiply  all  the  terms  of  the  natural  series  of  numbers,  from  1 
up  to  the  given  number,  continually  together,  and  the.  last  product 
will  be  the  answer  required. 

Examples. 

1.  Christ  church,  in  Boston,  has  8  bells :  How  many  changes 
may  be  rung  on  them  ?  1x2x3x4x5x6x7x8=40320  Ans. 

2.  Nine  gentlemen  met  at  an  inn,  and  were  so  pleased  with 
their  host,  and  with  each  other,  that  in  a  frolick,  they  agreed  to 
tarry  so  long  as  they,  together  with  their  host,  could  sit  every  day 
in  a  different  position  at  dinner:  Pray  how  long,  had  they  kept 
their  agreement,  would  their  frolick  have  lasted  ? 

•Ans.  9941|§|  years. 

3.  How  many  changes^  or  variations,  will  the  alphabet  admit  of? 

Ans.  C20448401 733239439360000, 

*  The  reason  of  this  mlc  may  he  shewn  thus,  any  one  thing  a  is  capable  of 
one  podtion  only,  as  a. 

Any  two  things  a  and  b  arc  capable  of  two  variations  only ;  as  o^,  6a ;  who^e 
number  is  expr^eed  by  1  X2. 

If  there  be  three  lhin«:s  «,  b  and  c ;  then  any  two  of  them,  leaving  out  tlm 
third,  wSl  have  1 X2  variations ;  and  consequently  when  the  third  is  taken  in, 
there  will  be  1  X2Xu  variations  ;  and  so  on,  a?  iao;  as  you  please. 
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Problem  H. 

Jiny  nUmher  ofd^erent  things  being  given y  to  find  how  many  chafes 
ccLH  be  made  out  of  them  by  taking  any  given  number  of  qnonftiis 
"at  a  time*  '!    ' 

Rule.* 
Take  a  series  of  ntmibers,  begiotiing^  at  the  Danger  of  thtorg.^ 
gtTen,  aod  decreasiog  by  1,  as  many  terms  as  the  number  ofquan- 
tities  to  be  taken  at  a  time  ;  the  product  of  all  the  terms  will  be 
the  answer  required. 

Examples.  •       .  -^ 

1.  How  many  changes  may  be  rung  with  4  bells  ont  of  B  ? 
8 
7 

66  .... 

6  .       , 

.  £-—  •  Or,  8X-7X6X5.  (^=4  termd)  =1^0  Ans. 
.  '  336  .       •;        . 

6  .    *  -         —    .  i.    ,\ 

1680 
.  ^.  How  maVy  words  can  be  made  with  6  letters  of  the  alpbaW*, 
adbitting  a  number  of  consonants  may  make  a  word  ? 

24X23X22X21)^0X19  (6  terms)  =96909120  Ans. 

Paoblem  III.        . 

**. 

*'Any  number 'of  things  being  given  ^whereif  there  are-$evtrjid  things 
of  one  sort^  sernral  of  another ^  ^c,  to  find  fiow  many  changes  may 
be  made  out  of  them  all. 

'  •    » ^  •     RuLi.t 

1.  Take  the  series  1x2x3x4,  &c.  up  to  the  number  of  thiogs 
given,  and  find  the  product  of  all  the  terms. 

'  •  This  Rule,  expressed  in  terms,  is  as  follows  ;  mxm — 1  xm— -2Xi« — ?i»  &c. 
to  n  terms ;  whence  m  =  number  of  things  given,  and  n  =  quantities  to  be  ta- 
ken-at  a  time. 

•    ^..„   ,    .                  ..    ^         4u               -  1X2X3X4X5,  &c.fom. 
t  This  Rule  IS  expressed  m  terms  thus ; = 


1  X2X3,&o.to  pX  1  X2x3,<KJ.  to  ^Jitc 
whence  m  ==  number  of  things  given,  p  =  number  of  things  of  the  first  sort,  q 
=  number  of  things  of  the  second  sort,  &c. 

Any  2  quantities,  a,  6,  both  difi)erent,  admit  of  3  chaises ;  bir^  if  the  quanti^ 
ties  are  the  same,  or  ab  becomes  aa^  there  will  be  only  one  alteration,  w^ch  may 

1X2 

be  expressed  by- = 1 . 

'*^  "^  ixa 

Any  3  quantities,  a,  6,  c,  all  different  from  each  other,  admit  of  6  viurifttioQs  ; 
but  if  the  quantitiea  are  all  alike,  or,  a  k,e  become  aaa^  theOrilhe  0  vaifatioos 

1 X2X3 

will  be  reduced  to  L,  which  may  be  expressed  by =1.     Again,  if  two 

.        ,  -IT  J  1X^X3 

quantities  out  of  three  are  alike,  or  abc  become  aae  i  then  the  6  vamtions  will 

be  reduced  to  these  3,  oar,  caa^  oca,' which  may  be  expressed  by  —  ^— .  =  3, 

JX2 
and  so  of  any  greater  number. 
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£.  Take  the  series  1x2x3x4,  kc.  up  to  the  DQmber  of  the  gir- 
en  things  of  the  first  sort,  end  the  series,  Ix2x3>«l,  ^.  up  to  the 
uumbef  of  the  given  things  of  the  second  sort>  Lc» 

3.  Divide  the  product  of  all  the  terms  of  the  first  aeries  by  the 
joint  product  of  all  the  terms  of  the  remaining  ones,  and  the  quo- 
tie.ntt  will  be  ihe  answer  re(|uired. 

EXAMPLfiS. 

1.  How  many  variations  may  be  made  of  the  letters  in  the  word 
Zaphfuuhpaaneak  ?  • 

1X«X3X4X6X6X7X8X9X10X11X1«X13X14X15  {^  nunber  of 
tetters  in  the  word)  =1307674368000. 

1X2X3X4X6  (=  number  of  as>  =  120 

nukober  of  ps^  ^=      2 

(=s  number  of  in)  =      1 

fsss  noikiber  of  As^  a=      6 

[=  number  of  ns;  s^      2 

2X6X1X2X120=2880)1307674368000(^4053600  Ans. 

2.  How  many  different  Jiumben  can  be  made  cf  the  fbUowtog 
figusea,  1223334444?  Aaa.  12600. 

Problem  IV. 

To  find  tkt  numbtr  of  combinations  of  any  given  nuilther  of  ihingi, 
all  differ eni  from  one  another^  taken  any  given  numbtr  at  a  time: 

Rule.* 
I.  Take  the  series  1,  2,  3,  4>  &c.  up  to  the  number  to  be  taken 
at  a  time,  and  find  the  product  of  all  the  terms. 
•   2.  Take  a  series  of  as  many  terms,  decreasing  by  1,  from  tli0 
given  nnmber,  out  of  which  the  election  is  to  be  made,  and  find 
the  product  of  ail  the  terms* 

3.  Divide  the  last  product  by  the  former^  and  the  quotient  wHI 
be  the  number  sought. 

Examples. 
1.  How  many  combinations  may  be  made  of  7  letters  out  of  12  i 
1X2X3X4X5X6X7  (=±  the  number  to  be  taken  at  a  time)=9040. 
12XllxiOX9x8X7X6(=same  number  from  12)=3901680. 
6040)3991680(792  Ana. 
2..  How  many  combinations  ctn  be  made  of  6  letters  out  of  the 
24  letters  of  the  alphabet  ?  Aos.  134596. 

m     m^l     m— 2    m— 3 

•  Thia  Eule,  expressed  algebraically,  is  —  x X  — —  X ,  fee.  to  n 

12  3  4 

terms ;  where  m  is  the  number  of  gi?en  quantities,  and  n  those  to  be  taken  at  a 
time. 

JVbte.  In  any  given  number  of  quantities,  the  munber  of  Combinations  m- 
creases  gradudly  till  you  come  about  the  even  numbers,  and  then  gradually 
decreases.  If  the  number  of  ouantities  be  even^  half  the  number  of  places  wiu 
Fhew  the  greatest  number  of  Combinations,  that  can  be  made  of  those  quanti- 
ties ;  but  if  odd,thpn  thofte  two  numbers  which  are  the  middle,  and  whose  sum 
IS  oqiral  to  the  givca  number  of  quaatitir*,  will  shew  the  sjreatest  mimhtT  of 
Combi»utions. 

X  X 
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3.  A  general  was  asked  by  his  kinf  what  reward  he  sbooU  con- 
fer on  him  for  hte  services ;  the  general  onlj  required  a  peony  tor 
every  file,  of  10  men  in  a  file,  which  he  could  make  out  of  a  com? 
pany  of  90  men  :  What  did  it  amonnt  to  ? 

Ans.  £23836022841  7s.  llyH?^- 

4.  A  farmer  bargained  with  a  gentleman  for  a  dozeo' sheep,  (at 
2  dollars  per  head)  which  were  to  be  picked  out  of  2  doz6n  ;  but 
being  long  in  choosing  them,  the  gentleman  told  him  that  if  he 
would  give,him  a  cent  for  every  different  dozen  which  might  be 
chosen  out  of  the  two  dozen,  he  should  have  the  whole,  to  which 
the  farmer  readily  agreed  :  Pray  what  did  they  cost  him  ? 

Ans,  $27041  66c. 

5.  How  many  locks,  whoee  wards  differ,  may  be  nnlocked  with 
a  key  of  6  several  wards  ? 

Ans.  63  :  6  of  which  may  have  one  single  ward,  15  doable  wards, 
20  triple  wards,  15  four  wards,  6  five  wards,  and  1  lock  6  wards. 


Wards.               Locks 

w 

ards.                I 

locks. 

r 

r  6' 

r 

'  5' 

2 

15 

2 

10 

3 

.     a           20 

3 

'  in  5  =  ' 

10  ' 

" 

4 

•    ^^^  =  115 

4 

5 

5 

6 

5 

' 

L  iJ 

.6. 

I   iJ 

PflOBLEM   V. 

To  fit^  t^^  number  of  combtnatiotis  of  any  given  number  of  things, 
by  taking  any  given  tiumber  at  a  time  ;  in  which  there  are  sevfro/ 
things  of  one  sort,  several  of  anotlur,  ^c, 

RtJLE. 

Fiod  the  number  of  different  form<i,  which  the  things,  to  be  ta- 
ken at  a  tim^,  .will  admit  of,  in  the  following  manner  : 

1.  Place  the  things  so  that  the  greatest  indices  may -be  first,  and 
the  r*»st  in  order.  , 

2.  Begin  with  the  first  letter  and  join  it  to  the  second,  third, 
fourth,  &c.  to  the  last. 

3.'  Join  the  second  letter  to  the  third,  fourth,  &c.  to  the  last ; 
and  so  on  till  they  are  all  done,  always  rejectii>g  such  combinations 
as  have  occurred  before  y  and  this  will  give  the  combinations  of  all 
the*  twos. 

4.  Join  the  first  letter  to  every  one  of  the  two«  ;  then  join  the 
second^  third,  &c.  as  before ;  and  it  will  gtve  the  combinations  of 
all  the  threes. 

'5.  Proceed  in  the  6ame  manner  to  get  the  combinations  of  alt 
the  fours,  fives,  &c.  and  you  will  at  la9t  ^et  all  the  several  forma 
of  combination,  and  the  number  in  each  form. 

6.  Having  found  the  number  of  combinations  in  each  form,  add 
them  all  together,  and  the  sum  will  be  the  number  required. 
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Example. 
Let  the  tfaiags  proposed  beaaahhe:  It  is  required  to  find  the 
Dumber  of  combioations  of  erery  2,  of  every  3,  aod  of  every  4 
of  these  OQaotities. 
^     L.    ,  . .  _         Forms.        Combinations  in  each  form. 


Combinations  at  large 

<uifaayab,ab,ac 

ddyCthfabfCic 

abgob^ac 

bbybc 

be 


0b^acfie  3 

6=:8Qm  of  the  twos* 


aaa,acAyeabyaac 

aab^cuib^tmc 

abbfdbc 

bbc 

aaai,aaah,a€Uic 

aabbyaabc 

abbe 


a'b,a*ej>*a,b^e  4 
abe  1 

6:=::sum  of  the  threes. 

aH,a^c  2 

a'b^'  1 

a^bcyb'ae  2 


5=£simi  of  the  fours. 
Ans.  5  combinations  of  every  2  ;  6  of  every  3,  and  5  of  every 
4  quantities. 

Problem  VI. 

7^0  find  the  changes  of  any  given  number  of  thin^s^  taken  a  givtii. 
number  at  a  time  ;  in  which  there  are  several  given  things  of  ane 
sort,  several  of  another,  4*c. 

Rule. 

1.  Find  all  the  different  forms  of  combination  of  all  the  given 
thhkgs,  taken,  as  many  at  a  time,  as  in  the  question,  by  Problem  5. 

2.  Find  the  numbef  of  changes  in  any  form,  Thy  Problem  3,) 
and  multiply  it  by  the  number  of  combinations  in  fhat  form. 

'3.  Do  the  same  for  every  distinct  form,  and  the  sum  of  all  the 
products  will  give  the  whole  number  of  changes  required. 

Example. 
How  many  changes  can  be  made  of  every  4  letters  out  of  these 
6,  aaabbc  ? 

^     '  Changes. 

1X2X3X4=24 


No.  of  fprms.  Comb. 


— =  4 


a^bcjf^ac 


\  : 


1X2X3       =  6 
X2X3X4=24 


-=  6 


X2X1X2=  4 
1X2X3X4=24 


—=12 


I-XZ 
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(2X  4= 
8,   <1X  6= 


1=  8 


38  3=  trnmher  of  changes  reqoired. 

PBOBLCkVlI. 

Td  fnd  Ac  CompciitioM  of  any  ftum&er,  in  an  equal  nwnber  of  t€i$, 
.  tketkingi  (>eing  all  difftreni* ' 

Rule. 

MaUiply  the  naiiiber  pfthingft  in  evei'y  set  continaaUy  togeCher^ 
and  the  prodact  will  be  the  answer  required. 

Examples. 

1.  Suppose  there  are  fiire  companies,  each  consisting  of  9  men ; 
it  is  required  to  find  how  many  ways  £i  men  may  he  chosen,  one 
Out  of  each  company  ? 

BfoHiply  9  into  itself  xontinualty,  as  many  times  as  there  are 
companies.  /  .  «x  9x9x9x9=59040  different  ways^  Aos. 

2.  How  many  changes  are  there  in  throwing  4  dice? 

As  a  die  has  6  sides,  pmltiply  6  into  itself  four  times  cootiimaHy. 
6X^X6X6=1296  changes*  Ans. 

3*  Suppose  a  mai|  nndertakes  to  throw  an  ace  at  one  throw,  wjlh 
4  dice,  what  is  the  |irobabiIity  of  his  effecting  it  ?  .    .     . , 

First,  6X6X6 X6=1296  different  ways  with  and  without  the  aoe. 
Then,  if  we  exclude  the  ace  side  of  the  die,  there  will  be  &  sides 
IcA ;  and  5X5X5X5=625  ways  without  the  ace  ;  therefore  there 
are  li96^^25^^1l  ways.  Wherein  one  or  more  of  them  may 
turn  up  an  ace ;  and  the  probaiiility  Uiat  he  will  da  it,  as  6T1  to 
625,  Ans. 

4«  In  how  many  ways  may.a  man,  a  woman  and  a  child  he  chos- 
en out  of  three  companies,  consisting  of  S  men,  7  women  and  ^ 
.cliiMrcp,?  i  Ms.  315. 


MISCELLANEOUS  MATTERS. 

A  $hon  MfMod  of  reducing  a  Vulgar  Fraction  ^  into  it$  eqmvaUnt 
Decimal^  hy  Multiplication. 

Rule. 
Divide  unity  or  I  by  the  denominator,  tit(  the  remainder  is  a 
single  figure,  10,  lOQ,  tie.  if  convenient,  then  multiply  the  whole 
quotient,  iocludiag  the  remainder  aAer  diyiston,  by  the  remainder 
(which  is  now  th^  numerator,  and  the  divisor,  the  denominator) 
and  annex  the  product  to  the  quptienty  then  multiply  the  ^ootieot, 
tfatis  increased  by  the  last  numerator,  and  annex  the  products  the 
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iQcr^aied  qaotient ;  Mid  thus  it  may  be  reduced  to  what  exaotiiess 
yoQ  please.  Bot  if  the  namerator  of  the  given  fraction  eiceed  1, 
yoa  fluust  finally  moltiply  the  laat  prodapt  by  th6  said  numerator. 

Examples. 

i.  Reduce  ^  to  its  equivalent  decimal. 
«6)l-00(-03846^ 

78        This  multiplied  by  4  (the  numerator)  is  •]5384Uas^ 

^hich  annexed  to  the  quotient  03846  is  0384615584^ 

220  And  '0384615384/^x8  and  annexed  to  the  last  product^ 
208  ,  •03846153843076923076f|,  &c. 

'  ■'  120    ' 

104  •     ■ 

I6q. 

156 

4 
'    2.  Reduce  jfy.    ' 

246)1  OeOOOOf -004065^  and  '0040650,1^^X10  = -0040660411 
and  this  annexed  to  the  quotient  is  ^0040654065(4}|,  and  this  mul- 
tiplied by  the  given  numerator,  5,  is  •02032703252^^. 

For  any  number  of  pounds,  avoirdupois,  under28,  multiply  the 
-^^irnai -00892857  by  the  given  number  of  pounds,  which  ^ener* 
aHy  gives  the  decimal  true  to  the  sitth  jplace* 

A  thoTimtthod  of  finding  the  duplicate^  tripltcaU,  4rc.  Ratio  ofof^^ 
two  nUmberSf  whose  diffennce  u  smally  compared  with  the  txpo  nuni- 
Urs. 

FOR  THE  DUPLICATE  RATIO. 

Rule. 

Assume  two  nund>erS|  whose  difference  is  small ;  sobli^'ct  half 
their  difference  from  the  least,  and  add  it  to  the  greatest,  and  the 
two  numbers,  thus  Ibund,  will  be  in  the  same  proportion  n^rly  as 
the  squares  of  the  assumed  numbers. 

Example. 
Let  the  assumed  numbers  be   10  and  11 ;   Then  II— lO^sl. 
10— '5=9  5  and  1 1+-5=1 1-5-   * 
Proof,  As  10«  :  11«  ::  9-6  :  11*5  nearly- 

FOR  A  TRIPLICATE  RATIO: 

Rule. 
Subtract  the  di^esence  of  the  assumed  numbers  ftn^m  the  least, 
and  add  it  to  the  greatest;  and  the  numbersx  tboi  obtained,  will  be 
-  in  the  same  pcopoctioo  nearly  ^s  tbe  cubes  ^f  the  aisum^  numbers. 
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Xet  the  numbers  be  164  and  165  :  Then  165—164^1.  164--i 
^163  and  166+1=.166.  :    .    i 

Proof,  As  1643  .  165s ..  153  .  igg  nearly. 

For  a  qaadrupHcate  proportion  subtract,  and  add  once  and  a  ball' 
the  difference,  and  so  on,  ibr  each  higher  power,  increasing  tiie 
number  to  be  subtracted  and  added  bj  *5. 

To '  reduce  d  Ratio,  consisting  of  large  nwnherSy  to  its  least  terms, 
and  very  nearly'of  ^  same  value. 

KVLE. 

1.  Divide  the  greater  of  the  terms  by  the  less,  and  the  least  di- 
visor by  the  remainder,  and  so  on  continually,  till  nothing  remain, 
in  the  same  manner  as  we  get  the  greatest  common  measure  for 
reducing  a  vulgar  fraction :  This  will  give  a  number  of  ratios^ 
from  which  we  can  choose  one,  that  will  snit  our  purpose. 
•  2;  Place  the  first  quotient  under  unit  for  the  first  ratio ;  multi- 
ply that  by  the  next  quotient,  adding  nothing  to  the  numerator, 
and  1  to  the  product  of  the  denominator,  for  a  new  denominator, 
and  it  will  give  a  second  ral 
ply  the  last  ratio  by  the  nei 
and  so  on,  continually  till  y( 

T.  Sir  Isaac  Newton  has 
velocity  of  a  comet,  moving 

moving  in  a  circular  orb,  at 

to  1.     Let  this' be  taken  for  an  example. 

^'~2=:1*4142;  those  motions,  then,,  are  as  1*4142  to  1 ;   or  as 

14142  to  10000  ? 

10000)14142(1  1 

10000  Then  -  =fint  ratio. 

4142)10000(2  1  X3+0=2 

8^B4  r-  -czsecoad. 


171S)41^(2 

3432  2X2+l=t:5 


-1X24  1=3 

=:third.* 


710)1716(2  3X24-1=7 

1420 

5x242=12 

296)710(2  -  — =f<Hirth. 

692  .  7X243=17 

118)296(2  12X245=28      ' 

236  —  — ccfifth.&^ 

,  17X247=41 

60)118(1 
60 

58)60(1  '  ,  . 

58 


2)58(29  • 
.      58  . 

•  The  late  Professor  Winthrop  chose  7  to  5  for  a  proporficw.'  * 
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.2.  GeoneUrt  have  found *tlie  proportion  of  (he  oircuttference 
of  a  circle  to  its  diameter^  to  be  a^  3-1416  Co  1  :  Lei  this  rafio  be 
#e4oced. 


I«)00)31416(3 

Then               lafirst  ratio. 

,  30000 

— — ^                                        ... 

1x7+0     =f     7          ' 

1416)10000(7 

•— =ftecond; 

9912 

3x7+1     =  22 

i                           88)1416(16 

7x16+1  :;=113 

88 

—                 -— =lhird ;  this  is  the 

22X16+3=365  ratio    generally 

636 

made  use  of,  and 

628 

is  sufficiently  ex- 

—- 

act  for  vei^r  nico 

8)88(11 

/                 calculations. 

88    ■ 

.3.^  The  area  of  a  circle  is  to  its  circamscribiog.  square,  as  *7854 

to  1^  very  nearly ;  l4et  this  be  redaced. 

7854)10000(1 

1 

7854 

Then          -=fintratiow 
f                  1 

.  2146)7854(3 

1X3+0=3     • 

6438 

-=sccond. 

.    .  •         ' 

1X3+1==  4 

1416)2146(1 

1416 

3X1+1=:  4 

-=third. 

730)1416(1 

4x1+1=  5 

730 



4X1+3=  7 

686)730(1 

-                 -=;:fourth. 

686 

5X1+4=  9 

44)686(15                    7x1+4=11 

44                                        '            ' 

— =niui  J  This 

9X  1+6=14  is  very  exact. 

346 

and  the  pro- 

220 

portion    geof. 

crally  used. 

26  &c. 

Therefore>a8  14:  11  ::the  square  of  the  diameter  of  a  circle  to 
its  area. 


7b  esiimaie  the  Distanice  ofOhjecU  an  level  ground y  or  nt  lea,  having 
only  the  height  given. 

Rule. 

1.  To  the  earth's  diameter,  (viz.  42066462  feet,)  add  the  height 
#f  the  eye,  and  multiply  the  sum  by  that  height,  then  the  square  root 
of  the  product  is  the  distance,  at  which  an  object  on  the  surface  of 
the  earth  or  water,  can  be  seen  by  an  eye  so  elevated. 

2,  As  objects  are  seen  in  a  straight  Hne,  and  that  line  is  a  tangent 
to  the  earth's  sucface  ;  therefore.  To  find  the  distame  of  tvso  elevat- 
ed ohjectty  n^hen  the  right  line  joining  them  touches  the  earth^s  surface 
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between  ikt)9ei  blj0ct$,  {for  insiancef  the  One  from  the  ^ye  tf.  t\e  i^f^ 
er  iQ  the,  distfince  found  by  the  firtt  part  of  Ike  rtf/<,  andfrim,Jt^^. 
to  the  object ;)  work  for  each  object  separately,  and  thft  ium  of  ftfeei 
square,  roots  of  llie  prodacts  is.  the  distaoceof  the  two  objects  from 
each  other.  « 

'     ^  Example. 

How  far  fnay  a  moQiitatii  be  seen  on  level  g^rdaod*  or  at  set, 
which  is  a  mile  high,  stipposiog  the  eye  of  the  observer  elevated 
5  feet  above  the  surface  ? 

V42056462'+'5  X  5=2-746  miles. 
V^420664G2+6280X5280=89-253  mUes. 


Ans.  91-999  mifes. 

To  estimate  the  Height  of  Objects  on  lewel  ^round^  or  at  sea^  itmng 
imly  the  distance  given* 

;;  .J     ,,  Rule. 

1.  From  the  given  distance,  take  the  distance  which  the, deyation 
of  your  eye  above  the  surface  wHl  give,  found  by  the  la^t'probleja* 

I.  Divide  the  square  of  the  remainder  in  feet  by  4205646^  feet, 
and  the  quotient  will  be  the  height  required* 

Example. 

Being  on  my  return  from  a  foreign  voyage,  and  finding  by  mj 
reckoning  I  was  about  5^  leagues  from  Boston' light  bouse,  it  beii^ 
in  the  dusk  of  the'  evening,  with  my  telescope  I  descried  the  lan^ 
of  the  light  house!  in  the  horizon,  at  which  time,  Oiy  eye  ^bvm  ele- 
vated 6  feet  abovethe  surface  of  the  water :  Now^  supposing  my 
reckoning  to  be  triie,  what  is  the  height  of  the  light  house  above 
the^ater?  '     / 

64league8=16-5  miles  ;  then  16-5— x/42056462+6X 6=  13*945 
miles:5=73619  feet  nearly,  and  73619X73619-4-42056462=129  feet 
nearly,  Ans. 

'  -  MISCELLANEOUS  qUESTfOKS. 

1.  What  part  of  9d.  is  |  of  7d.  ? 

2       7     14  9     14     KX14     14 

6  ^^  T=T»  ^^  T-^T=^3?6  =45  ^°'- 

2.  What  number  is  that  from  which  f  being  taken,  the  remain- 
der will  be  f?  ,  ABs.fi. 

3.  What  number  is  that,  to  which  if  f  of  y  of  m  be  added,  the 
total  will  be  1  ? 

3  -     12       129  '  4644  1        4644      1X10955— 1X4644_ 

^  of  ^  of  313— |^y55»  and  j  —  io05d""  1 X 10955      .  "* 

,6311 

10955  ^°^* 

4.  What  number  is  that,  of  which  19fV  >«  4  ? 

l^A='iV  ;  th«n.  As  t.:  Va'  ••  I  :  26{|  Aw. 
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s'. Iq  an  orchard  of  (hiiC  trees,  |  of  them  bear  appke,  |  pean# 
^  i>liims,-  60  of  theni  peaches,  and  40  cherries  :  How  many  tr^e 
tloes  tlie  orchard  contain  ?  AAXin 

i+i+i-ih  an<l  H-li=iV ;  tbcteibre,  aa  ^ :  ^^21 
V.  jl:  1200  Ad9.  1 

6.  A  person,  who  was  possessed  of  f  of  a  vessel,  aoM  f  of  his 
interest  for  £375  :  What  was  the  ship  worth  ai  that  rate  ? 

Ans.  £1500. 

7.  If  4  of  f  of  A  of  a  ship  be  worth  f  of  |  of  ||  of  the  cargo, 
valued  at  £1000  :  What  did  both  ship  and  cargo  cost  ? 

£837  12s.  lyd.  the  cost  of  the  ship;  and  £1837  12a. 'Iffd* 
value  of  the  ship  and  cai^o,  Ans. 

8.  Two  ships,  A  and  B,  sait^ed  from  a  certain  port  at  the  same 
time  ;  A  sailed  north  B  miles  an  honr,  and  B  east  6  miles  an  hoar : 
Heqaired  by  an  easy  method,  to  find  their  distance  asuader  a^ 
every  hour's  end  ? 

10  miles  distant  in  1  hour,  and  10x2=20  miles  in  2  boors,  ^c.Aot. 

9.  If  a  body  be  weighed  in  each  scale  of  a  balance,  wboie  beam 
IS  uncqoally  divided,  and  those  different  weights  of  the  body  be 
viiitUplied  together,  the  square  root  of  the  prodact  will  be  the  true 

"  weight  of  that  body. 

Suppose  the  weight  of  a  bar  of  silver,  in  one  scale,  to  be  lOoz. 
and  in  the  other  scale  12oz.  required  the  true  weight  of  the  bar  ? 

oz.  oz.  pwt.  gr. 

.    .,        .      /    ^    -v/I2><10«10-9o446+=10  19  2-1384+  Aps, 

10.  A  younger  brother  received  ji3125  92c.  which  was  just  ^ 
of  his  elder  brother's  fortune  j  and  5|  times  the  elder's  money 
wa^  1|  the  value  of  their  father's  estate  :  Pray,  what  was  their 
fiither  worth  ?  Ans.  g  17281  87c.  2m,    . 

11.  A  gentleman  divided  bis  fortone  among  his  sons,  giving  A 
£9  as  oA^n  as  Bj^,  and  to  C  but  £3  as  often  as  to  B£7,  and  yet 
C'fl  dividend  was  £1537^ :  What  did  the  whole  estate  amount  to  ? 

Ans.  £11583  88.  lOd. 

12.  A  gentleman  left  his  son  a  fortune,  -^  of  which  he  spent  in 
3  months,  j  of  f  of  the  remainder  lasted  him  9  months  longer, 
when  he  had  only  £537  left :  Pray,  what  did  his  father  bequeath 
him  ? 

||=wliole  legacy,  |f— Vi^^H  ^^^  **  thrce'months,  thcji  J  of  | 
o^  H^Hh  awl  H-iff=WJ==i^=«^637,*  therefore,  as  ^\: 
*f  ^  ::  I :  £2082  18s.  2/,-d.  Ans. 

13.  A  gay  young  fellow  soon  got  the  better  off  of  his  ibrtnoc  ; 
be  then  gave  £1500  for  a  commission,  and  his  profusion  continued 
till  he  had  hot  £450  left,  which  he  found  to  be  just  j\  of  his  mo- 
Bey  after  he  had  purchased  his  commission :  What  was  his  fortune 
at  tirst  ?  Ans.  £378a 

14.  A  merchapt  begins  the  world  with  ^5000,  and  finds  that  by 
his  distillery  he  clears  $5000  in  6  years  :  by  his  navigation  ^6000 
in  7J  years,  and  that  he  spends  in  gaminsr  ^^000  in  ^  years  :  How 
long  will  his  estate  last  ? 
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<7J):5000::  1  :5 
<3    S  f  ] 


83^] 
As    {74):  5000::  1  :{    666| 

As  1666f— 83aj+666|  :  1  ::  5000  :  30  year5,  Ahs.  ' 
Id.  A  has  XlOO  of  B's  money  in  his  hands,  for  the  remiiUancedf 
which  B  allows  him  9  per  cent.  :  What  sum  mast  he  remit,  to  dis- 
charge himself  of  the  £100?  An^.  ^l/oV" 

16.  Said  Harry  to  Edmund,  I  can  place  four  Is,  so  that,  wbto 
added,  they  shall  make  precisely  TS  :  Can  you  do  so  too? 

Ans.  il\.    ' 

17.  A  and  B  are  on  opposite  sides  of  a  circular  field  268  poles 
about ;  they  begin  to  go  round  it,  both  tiie  same  way,  at  the  sam^ 
Instant  of  time  ;  A  goes  22  rods  in  2.  minutes,  and  B  34  rods  in  3 
minutes  :  How  many  times  will  they  go  round  the  field,  before  the 
swifter  overtakes  the  slower  ? 

min.  po.     min.     po. 
2  t  22  >      ,     i  11    A  goes  in  a  minute. 
3:  34  J  '•  '-  ^  llAB     do.  do. 

Iherefdre,  B  gains  1 1| — 1 1= J  of  a  pole  of  A  every  minute.     And, 
as  ^po. :  Imin.  ::  *f  "pb.  (=balf  round  the  field)  :  402mjin.  (=the 
time  in  which  B  will  overtake  A.)     Tben» 
min.      po.         min.       do. 
A    1      S^^    }  .   ACio    S  ^422  A  travels. 
Asl:   ;nj5"^^2^S4556B  travels. 
And,  VeV=^^J  **®®s  round  the  field,  A  travels; 
and  ^V=17  times  round  the  field,  B  travels. 

18.  If  15  men  can  perform  a  piece  of  work  in  1 1  days,  how  many 
men  will  accomplish  another  piece  of  work,  four  times  as  large  in 
a  fifth  part  of  the  time  ?  Ans.  300  men. 

19.  If  A  can  do  a  piece  of  work  alohe  in  7  days,  and  B  in  12..; 
let  them  both  go  about  it  together :  In  what  time  will  they  finish  it? 

Days. woi*.day  works,     work.  work.  work,  work.day.woric.day. 

^'  \llll  i:!  ;  i  \  Then^+A-JJ.  As  \i:{::}:4fy  Ans.    ' 

20.  A  and  B  together  can  build  a  boat  in  20  days  ;  with  tb^  as^ 
SMtance  of  C  they  can  do  it  in  12 :  In  what  time  would  €  do  It  bj' 
himself? 

D.  W.  D.  W.  W.    W.     W,         W.  jy.    W.    D. 

^*  1  S  i  1 !":  1  i  ,V  \  ^^^"*  i'i-2V=f  f  «*^  as  8  :  1  ::  240  :  30  Ana. 

21.  A  can  do  a  piece  of  work  alone  in  13  days,  and  A  and  B  to- 
gether in  6  days  :  In  what  time  can  B  do  it  alone  ? 

Ans.  20}  days. 

22.  A,  B\  and  C  can  complete  a  piece  of  work  in  12  days  ;  A 
can  do  it  ak>ne  in  23  days,  and  B  in  37  days :  In  what  time  can  C 
do  it  by  himself?  Ans.  77}|f  days. 

Another  question  ;  Four  persons  can  perform  a  certain  work  in 
the  following  manner,  viz.  A,  B,  and  C  can  do  it  in  6  days  ;  B,  C, 
and  D  in  7  days ;  A,  C,  and  D  in  8  days,  and  A,  B,  and  D  in  9  days  : 
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Id  what  time  can  they  all  do  it  together,  aod  in  what  time  can  each 
cne  do  it  alone  ?  - 

The  power  to  do  the  work  is  inversely  as  the  time  ;  whencethe 
power  ofA|6,  and  C  will  be  |,  of  B,  C,  and  D  4»  of  A,  C,  and  D  j, 
and  of  A,  B  and  D  f  Hence  j+|+i+^=jf|{r;=|Jf,i«  the  power 
which  d^es  the  work  three  times,  for  each  agent  is  united  with 
others  three  times. 

Then|^jx3=yy/=:5^Jdays,  the  time  in  which  all  together 
will  do  the  work. 

Then  ^/y^^^J^^D's  power,  by  taking  A,  B,  and  C's  from 
the  sum  of  the  whole  power  to  do  the  work  once. 

Then  VsV  ^^y^'  ^  D's  time.  In  the  same  way,  is  found  V^^' 
»  A'a  lime.     VWd.  =  B'a  time,  and  \%^d,  =  C*s  lime,  Ans. 

23.  A  cistern,  ibr  water,  has  2  cocks  to  supply  it;  by  the  first, 
it,may  be  filletl  in  46  minutes,  and  by  the  second,  in  55  minutes ; 
it  has  likewise  a  discharging  cock,  by  which  it  may^  when  full,  be 
emptied  in  30  minutes  :  Now,  if  these  three  cocks  be  all  le(\  open, 
when  the  water  comes  in,  in  what  time  will  the  cistern  be  filled  ? 

.    Cist  Hour.  Cisti  h.  ro.  s. 
As -4242  ;   1   ::   1   :  2  21   26|  Ans. 
Or,  by  vulgar  fractions,  more  accu- 

ratcly,  2h.  21m,  2549.  Ans. 

2-4242 
30  :  1   ::  60  :  2- 


Min.  Cist.  Min. 

Cist. 

45.  :   1  ::  60  : 

1-3333 

.55  :  1  ::  60  : 

10909 

Gains  in  an  bpur  *4242  of  a  cistern. 

24.  A  water  tub  holds  73  gallons ;  the  pipe,  which  conveys  the 
water  to  it,  usually  admits  7  gallops  in  5  minutes ;  and  the  tap  dis- 
charges 20  gallons  in  17  minutes :  Now,  suppociug  these  both  to 
be  carelessly  left  open,  and  the  water  to  be  turned  on  at  4  o'clock 
in  the  morning;  a  servant,  at  6,  finding  the  water  running,  puts  in 
the  tap ;  in  what  time,  after  this  accident,  will  the  tub  be  full  ? 
Ans.  The  tub  will  be  full  at  32m.  58f  ffs.  after  6. 

S5.  A  has  a  chest  of  tea,  weighing  3icwt.  the  prime  cost  of  which 
is £60 :  Now,  allowing  interest  at  6  per  cent,  per  annum,  how  mu^t 
he  rate  it  per  ft  to  B,  so  that,  by  taking  his  note  of  hand^  payable 
St  6  months,  he  may  clear  ^50  by  the  ^rgain  ? 

Interest  £2  5s.  Then  as  3Jcwt.  :  £60+ £15+ £2  58.  ::'!»  : 
S«.  l]}{d.  Ans. 

26.  Suppose  tnppkmerican  continental  debt  to  be  18  mtHionF, 
wttat  annuity,  at  6  per  cent,  per  annum,  will  discharge  it  in  25 
years? 

By  Table  5,  of  annuities^  page  339«  07823  is  the  annuity  which 
£1  will  parobase  in  25  years,  then,  07823X18000000= 

£1408140  Ans. 
The  annual  interest  of  the  debt^  1080000 


li'herefore,  there  must  be  a  sinking  fund  of  £328 140  per  ann. 
27.,  The  hour  and  minute  hands  of  a  watch  are  eiactly  together 
at  12  o'clock:  When  are  they  next  together? 
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The  TelocRies  of  the  two  hands  of  a  watch /or  clock,  are  toe«cfc 
other,  as  12  to  1 ;  therefore,  the  difference  of  velocities  is  12 — 1 
=11.  16  27W> 

2  10  b4fy}iit.  Aos. 

3  16  2iyv) 

28.  A  bare  Starts  12  rods  before  a  hoaod ;  but  is  not  percetf  ed 
by  hftn  till  she  has  been  up  45  seconds  ;  she  scuds  away  at  the  rate 
of  10  mikes  an  hour,  and  the  6og,  on  view,  makes  after  at  the  rale 
of  16  miles  an  boor  :  How  long  u-ill  the  course  hold,  and  what  space 
will  be  run  over,  from  the  spot  where  the  dog  started  ? 

2288  feet  ss  the  ground  run  over  by  the  dog.     97|8ec.  Am* 

29.  In  a  series  of  proportional  numbers,  the  first  is  4,  the  third 
12,  and  the  product  of  the  second  and  third  is  112*8 :  What  is  the 
difference  of  the  second  and  fourth"?  Ans.  18*8. 

3D.  A  fellow  said  that  wden  he  counted  hts  n«ts^  two  bv  two^ 
three  by  three,  four  by  four,  five  by  6ve,  and  six  by  six,  there  wae- 
still  an  odd  one  ;  but  when  he  told  them  seven  by  seven,  they  came 
out  even  :  How  many  had  he  ? 

2X3X4X6X6=720,  and  75o+T-t-7=  103  even,  Ans.  721. 
3h  There  is  an  island  50  miles  in  circumference,  and*  three  fnen 
atart  together  to  travel  the  same  way  about  it :  A  goes  7  miles  per 
day,  B  d,  and  C  0:  When  will  they  all  come  together  again,  and 
how  far  will  each  travel  ? 

60x7+60x8+50x9-T-t+8+9=50  days.     A  350  miles,  B  ioO,  and 
C  450,  Ans. 

32.  Suppose  A  leaver  Newburyport  at  6  o^clock  on  Monday 
morning,  and  travels  towards  Providence,  at  the  rate  of  4  roiles^ 
per  hour  without  intermission  ;  and  that,  at  3  in  the  afternoon,  B 
sets  out  from  Providence  for  Newburyport,  and  travels  constantly 
at  the  rate  of  7  mites  an  hour:  Now  suppose  the  distance  between 
the  two  towns  to  be  90  miles ;  whereabout  on  the  road  will  thej 
meet  ? 

64.3=9  hours,  and  9X4=36  miles,  the  time  and  distance  A  had 
travelled  before  B  started.  Then  90—36=64  miles  remain  to  be 
travelled  by  bolh  ;  now,  as  both  together  lessen  tlie  distance  7+4 
=11  miles  ao  hour,  therefore  ^|-  ot  54+36=^SSfy  miles  from 
Newburyport ;  which  is  near  Ames's,  at  Dedham. 

33.  If,  durinff  ebb  tide,  a  wherry  should  set  out  from  Haverhill 
to  come  down  the  river,  and  at  the  same  time,  another  should  set 
out  from  Newburyport,  to  go  up  the  river,  allowing  the  distance 
to  be  18  miles  ;  suppose  the  current  forwards  one  and  retards  the 
other  1^  mile  per  hour  \  the  boats  are  eqoaHy  ladea^  the  rowen 
equally  good,  and,  in  the  common  way  of  working  in  atill  water, 
would  proceed  at  the  rate  of  4  miles  per  hour  :  Where,  in  the  ri- 
ver win  the  two  boats  meet  ? 

Ans.  I2)>m.  from  Haverhill,  and  5|m.  from  Newburyport. 

34.  A  gentleman  making  his  addresses  in  a  lady's  family  who 
had  five  daughters ;  she  told  him  that  their  father  had  made  a  will, 
nhtch  imported  that  the  first  four  of  the  gtrb'  forUmes  were,  to- 
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Sf^tber,  to- make  $60000;  the  last  four,  $^6000;  the  tbree  last 
with'  the  first,  $60000;  the  three  Brst  vvkh  the  last,  56000;  and 
the  two  first  with  the  two  last,  $64000,  wbicb^  if  he  would  unravel, 
and  make  it  appear,  what  each  was  to  have,  as  he  appeared  to 
have  a  partiality  for  Harriet,  her  third  daughter,  he  should  be 
wetoome  to  her :  Fray,  wbat  was  Miss  Harriet's  fortune  ? 

A+B+C+D        =50000"*      '""         ^'^ '     • 

B+C+D+E=66000 
A  +C+D+E=60000 
A+B+C  +E=56000 
A+B        +D+E=64000 


296000. 


Then,  296000-^^  the  number  of 
GombioaUoii^=74000  the  sum  of  their, 
fortunes. 

Then,  A.+B+C+D+E=7400O 
And     A+B        +D+E=640OO 


Ans.  Harriet's  fortune=3!$10000 
^  35.  Three  persons  purchase  a  vessel  in  company,  towards  the 
payineni  whereof  A  advanced  f,B<^,  and  C,  $900;  What  did  A 
and  B  pay,  each,  and  wbat  part  of  the  vessel  had  C  ? 

^  C's  part  of  the  vessel.  $2100  A  advanced.  $.2250  B  ad- 
vanced. 

36.  A  and  B  cleared,  by  an  adventure  at  sea,  45  guineas,  which 
was .£35 per  cent,  upon  the  muney  advanced,  and  with  which  they 
agreed.to  purchase  a  genteel  horse  and  carriage,  whereof  they 
were  to  have  the  use  in  proportion  to  the  sums  adventured,  which 
was  found  to  be  11  to  A,  as  often  as  8  to  B  :  What  money  drd  e|H:h 
adventure? 

As  i^35  :  100  ::  45  guineas  :\£l80=:the  whole  adventure; 

•   As  11+8  :  180  ::  J    3  .^^^  j^^  ^^^   g,^ 

37.  A,  B  and  C  are  to  share  J^lOO  in  the  proportion  of  ^,  -}  and 
I  respectively ;  but  C  dying,  it  is  required  to  divide  the  whole 
turn  properly,  between  the  other  two  ? 

£    8.    d. 


57     2  10^  A's  share  in  all,  }  . 
42  17     14  B's  share  in  all,  J  ^°^' 


Proof  100 
S8.  A,  B  and  C  have  among  them  135  guineas  ;  A's+B's  are  to 
B's+C's,  as  5  to  7,  and  C's— B's  16  C's+B's  as  1  to  7  :  How  many 
had  each  ?        .- 

A+B.  B+C. 
Suppose  A'sH-B'8??:50  ;  then,  as  5  :  7  ::  50  :  70  ;  as  7  :  1  ::  70  : 
10=C'8— B's;  then  70— 10=60,  and  60-i.2=30=:B's ;  50—30= 
20=A^s,  and  30+10=40=C^8,  by  the  snpposttion  :  Now  20+30+ 
40SS90,  which  should  have  been  136,  therefore, 

(20:30=t=A'8. 

As90:  135^::  {30:45=5=B'8. 

(40:  60=C'$. 

Snm=135  proof. 
39.  There  are  three  horses,  belonging  to  diflerent  men,  employ- 
ed io  a  team  to  draw  a  lotd  of  salt  from  Newburyport  to  Boston, 
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for  £2  lOt. :  A  and  B  are  supposed  t^  do  ^  of  tbe  wtnrk ;  A  and 
C  -fg  and  B  and  C  ^  of  it ;  they  are  (o  be  paid  p.roporiio^alljr : 
Can  you  divide  it  as  it  should  be  ?  ^       .     - 

An8-A's=19i^|#. 
B'g=:  ^^9. 

Proof  508;=the  euofe 

40.  I  would  put  20  hogsheads  of  London  beer  into  10  wine  pipes, 
and  desire  to  know  what  the  cask  must  contain,  which  will  receive 
Ihe  difference>  231  solid  inches  being  tbe  wine  gallon,  and  282  thai 
of  beer. 

Beer  hhd.  =  54  gall,  and    54x282x20^:304560  solid  inches. 

Wine  pipe  ^==126  gall,  and  126x231x10^291060  solid  inches^  tad 

304560—291060 

— ' — ^ =47 J4  beer  gallons,  Ans. 

41.  Being  about  to  plant  5292  trees  equally  distant  in  rowsytte 
length  of  the  grove  is  to  be  three  tfbes  the  breadth :  How  many 
of  tbe  shorter  rows  will  there  be  ? 

Ans.  viz.  ^  of  the  trees  are  to  form  an  exact  square,  tbe  side 
whereof  being  42,  shews  how  many  come  into  a  short  row. 

42.  A  general,  disposing  bis  army  into  a  square  battalion,  found 
he  btt<^231  over  and  above,  but  increasing  each  side  with  one  sol- 
dier, be  wanted  44  to  fill  up  the  square  :  How  many  men  did  Ins 

army  consist  of?      - 

231+44=275,  and  275—1-4-22=137,  th6n  1 37X137+231  »:1900O 
Ans.     Proof,  130x138=19044. 

43.  I  want  the  length  of  a  shoar,  the  bottom  of  which,  being  set 
9  feet  from  the  perpendicular  side  of  a  house,  will  support  a  weak 
place  in  the  wall,  22^  feet  from  the  ground  ? 

Ans.  24  feet,  2}  inches. 

44.  A  line  35  yards  long  will  exactly  reach  from  the  top  of  a 
fort,  stalling  on  the  brink  of  a  riVer,  known  to  be  27  yards  broad, 
to  the  opposite  bank  :  What  is  the  height  of  the  wall  ? 

Ans.  22  yards,  9|  inches,  nearly. 

45.  Suppose  a  light  house  built  on  the  top  of  a  rock;  the  dis- 
tance between  tbe  place  of  observation  and  that  part  of  the  rodiL 
level  with  the  eye  620  yards ;  tbe  distance  from  the  top  of  the  rock 
to  the  place  of  observation,  846  yards,  and  from  the  top  of  the 
light-bouse  900  yards  :  tbe  height  of  the  light-house  is  required  ? 


V  900x900— 620x620— V^  846x846— 620x62"o=76-77yda.  Ans. 

46:  The  sum  and  differtnce  cf  the  squares  of  two  numbers  given^  to 
.  Jifid  thfise  nwnbers. 

Rule. 
From  tbe  sum  take  the  difference,  and  half  the  remainder  is  tbe 
fquare  of  tbe  less,  which,  taken  from  the  sum  of  the  tquaresj  wij^ 
give  Ike  square  of  (he  greater. 


« 
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A  ai^  B'  have  between  tbem  a  number  of  gainea?,  which  are  to 
be  80  divtitedy  that  the  sum  of  their  square?  may  be  208,  and  the 
difference  of  their  squares  80 ;  supposing  A's  the  greater  number, 
how  many  has  he  more  than  B  ? 

208— 80-t-2=64  the  squareof  B's, and  208-^64=144  the  square 

of  A'a;  therefore  v^l44— -^^64=4,  Ans. 

47.  Having  the  sum  of  two  numbers^  and  the  sum  of  thtir  squares 

given^  to  find  those  numbers, 

RlTLE. 

From  the  square  of  their  sum  take  the  sum  of  their  squares  : 
then  from  the  sum  of  their  squares  take  this  remainder,  and  the 
square  root  of  the  difference  will  be  the  difference  of  the  two  num- 
bers. To  half  their  sum  add  their  difference,  and  the  sum  will  be 
the  greater.  From  half  the  sum  take  half  their  difference,  and 
the  remainder  will  be  the  less. 

A  and  B  have  50  guineas  between  them,  which  are  to  be  so.dU 
videdy.as  that  the  sum  of  the  squares  of  the  two  numbers  shall  be 
1300 :  Flow  many  had  each,  supposing  A  to  have  the  greater  numT 
ber  ?  

66x50—1306=1200  ;  then,  y^  1300— 1200=10  difference^ 

Now60ui.2+10-r«=30=A'8.    And  50^2— 10-i.2=20=B's,  Ans. 

48.  Having  (he  difference  of  two  numbers,  and  the  sum  of  their  squares 

given,  to  find  those  numbers. 

Rule. 

From  the  sum  of  their  squares  take  the  square  of  their  differ* 
ence :  lo  the  sum  of  the  squares  add  the  remainder,  and  the  square 
root  of  this  sum  will  be  the  sum  of  the  required  numbers  ;  then, 
with  the  half  sum  and  half  difference  proceed  as  in  the  last  ques* 
tion. 

A  nnmber  of  gtfineas  are  to  be  divided  between  A  and  B,  in  such 
a  manner  that  A  (9iay  havti  50  more  than  B,  and  that  the  sum  of  the 
squares  of  the  respective  shares  may  be  12500 :  What  number  had 
each  ? 

12500— .60x50=10000,  and  VJ250Q-f  1 0000=1 60=8nm  of  their 

shares.    Then,  15a~-2> 50^-2 =100  A's  ;  and  i50-r-2— 50^2= 
ao  B's,  Ans. 

49*  Halving  the  sum  tf  the  squares  of  two  numbers,  and  the  square  of 
their  half  sum  given,  to  find  those  numbers. 

Rule. 
From  the  sum  of  the  squaircs  take  twice  the  square  of  the  half 
sum,  and  the  squire  root  of  half  the  remraimler  will  be  their  half 
difference,  with  which  and  the  half«um  proteed  as  before  directed. 
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Let  the  sum  of  the  squares  of  two  numbers  be  SlBl,  aod  Uie 
square  of  their  half  sum  1560*25  :  Required  those  numbers  ? 
31C1— 1560'25xg=:i=40  5    40  5-r-2i=20-25  and  v^20  25=4-6- J 

differ€nce,and\/1^0-25=39-5=f  sum  ;  then,  39  5-f  4-5=44  the 
greateri  aod  39*5— 4  5=35  the  less,  Ans. 

do.— 1.  If  tkt  guaniUy  of  matter ^  (or  weiglHs)  of  any  two  bodies^  ptrf 
in  motion  J  be  eqiwl^  the  force  by  which  they  are  moved  wiUbe 
in  proportion  to  their  velocities^  or  sTviftness  of  motion. 

2.  If  the  velocities  of  these  bodies  be  equal ^  their  forces  will  be  di- 
rectly as  the  quantities  of  matter  contained  in  tltem^  that  tf,  ms 
their  weights- 

3.  If  both  the  quantities  of  fnatter,  and  the  velocities  be  unequal^  the 
forces  with  which  (he  bodies  are  moved ,  will  be  in  a  proportion 

compounded  of  their  quantities  of  matter  and  velocities. 

Suppose  the  battering  ram  of  Vespasian  weighed  60000&  ;  that 
it  was  moved  at  the  rale  o(  24  fret  in  one  second,  and  that  this 
was  sufficient  to  demolish  the  walls  of  Jerusalem  :  With  what  ve- 
locity must  a  cannon  ball,  which  weighs  42&  be  moved,  to  do  the 
tame  execution  ? 

The  velocity  of  the  ram  being;^24,  and  the  freight  of  the  ball  42, 
compounded,  will  make  a  fniction=f  f =^4,  and  4x60000=34285| 
feet  in  a  second,  Ans. 

51.  A  body  weighing*  30%  is  impelled  by  such  a  force  as  to  send 
it  20  rods  in  a  second  :  With  what  velocity  would  a  body  weighing' 
121k  move,  if  it  were  impelled  by  the  same  force  ? 

30x20 
.  — pr^=50  rods  in  a  second,  Ans. 

or  GRAVITY. 

52.  The  gi'aviiy  of  bodies  above  the  surface  of  the  earth  decreases  in 
a  duplicate  ratio  (or  as  the  squares  of  their  distances)  in  semidiam- 
eters  of  the  earth,  from  the  earth^s  centre. 

Supposing  a  body  to  weigh  400ft  at  2000  mile5»«iibove  the  eartb'i 
surface:  What  would  it  weigh  at  the  surface,  estimating  the  earth's 
aemidiameter  at  40(X)  miles  ? 

From  the  centre  to  the  given  height  being  1|  semidiameters ; 
multiply  the  square  of  1^  by  the  weight,  and  the  product  will  be 
the  answer.  l-5Xl-5X400:i=900!fe  Ans. 

53.  If  a  body  weigh  900%  at  the  Mirfiioe  of  the  earth,  what  wi{l 
it  weigh  at  2000  miles  above  the  surface  ? 

This  being  tlie  reverse  of  the  last,  therefore,  H-'5=l-5  and  900 
^1  5Xi-5=4001!>  Ans. 

54.  A  certain  body  on  the  surface  of  the  earth,  weighs  160ft  : 
How  high  must  it  be  carried  to  weigh  but  20%  ? 

\/l80-T-20=3,  Ans.  3  semidiameters  from  the  earth's  cenire> 
that  is  ^000  above  its  surface. 
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.  55.^  To  what  height  must  a  ball  be  raised  to  lose  half  its  weight  ? 
As  1  :  398206X3982-06 ::  2  :  31713603-6872,  and  v/^  17 13603-6872 
s=5631-48  :  and  5631-48— 3982  06=  1649-42  miles,  Ana. 

56.  At  what  distance  from  the  earth  would  a  balloon  he  iuspendtd  &e- 
twe^n  the  earth  and  moon  ? 

Ilin:.e. 
As  the  saiD  of  the  square  roots  of  their  quantities  of  matter  is  to 
the  distance  of  their  centres,  so  is  the  square  root  of  the  quantity 
of  matter  io  the  earth,  to  the  distance  from  the  earth's  ceotre. 
.   The  proportional  quantity  of  matter  in  the  earth  being  to  that  in 
the  moon  as  41-24  to  J  :  and  the  distance  of  their  centres  240000+ 

3982-06+1090:  therefore ,asV4 1  -24+ v^l  -.240000+3982  06+ 1090 
::V4124  :    1&12061-49.      And   2 120M -49— 3982  06=^208069-43 
miles  from  the  earth's  surface,  Ans. 
<57. — 1.  If  the  diameters  of  two  giobe$  be  egual,  <md  their  densities 

different y  the  weight  of  a  body  on  their  surfaces  will  be  as  their 

densities. 

2.  If  their  densities  be  equals  and  diameters  djff'erenty  the  weight 
will  be  as  their  diameters. 

3.  If  their  diameters  and  densities  be  both  different^  the  "weight  will 
be  as  the  product  of  their  diameters  and  densities. 

If  a  stone  weigh  100ft  at  the  surface  of  the  earth,  required  its 
weight  at  the  surfaces  of  the  sun  and  the  several  planets,  whose 
densities  are  known  respectively  ? 

Sua.  Jupiter.    Saturn.     Earth.  Moiin. 

Thehr  densities  100  78  5  36  592-5      464 


Diameters  in 
Eng.  miles. 


883217  68.  89170-81.  79042-35.  7964-12     2180 


As  7964512X392-5  :  100 ::  ^ 


883217-58X100    :  2825-46lb.  at  the  Sun, 
89170-81x78-5  :  220-4*llb.  itt  Jupitfit. 
79042-35  X  3d,     :    91061b.  at  Saturn. 


2180      X464   :    32'35lb.  at  the  Moon. 

58.  If  the  attraction  of  the  moon  raise  a  tide' on  the  earth  5  feet, 
what  will  be  the  height  of  a  tide  raised  by  the  earth  on  the  sur- 
face of  the  moon  under  similar  circumstances  ? 

The  attraction  of  one  of  those  bodies  on  the  other's  surface  is 
directly  as  its  quantity  of  matter,  and  inversely  as  its  diameter ; 
therefore,  as  2180x2180 x  21 80X464 : 5 ::  7964  x  7964x7964x392-6 
':  206-22  directly.  And  as  2180  :  206-22  ::  7964  :  56-448  inverse- 
ly, Ans. 

OF  THE  FALL  OF  BODIES. 

59.  Heavy  bodies  near  the  surface  of  the  earth,  fall  one  foot  the 
first  quarter  of  a  second  ;  three  feet  the  second  quarter  ;  five  feet 
in  the  third,  and  seven  feet  in  the  fourth  quarter  ^  that  is,  16  feet 
in  the  first  second.'* 

-  *  The  exact  velocity  in  vitfuo  U  16' 1  in  the  second ;  hut  in  *he  »ir  i^  will  be 

f«'ar«^p'y  Id  fori,  *  . 

Z  z 
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The  velocities,  acquired  by  bodies  in  falling,  are  in  pr(yportfon 
to  the  squares  of  the  times  in  which  they  fall ;  for  instance.  Let 
go  three  bullets  together ;  stop  the  first  at  one  second,  and  it  ivill 
have  fallen  IG  feet.  Stop  the  next  at  the  end  of  the  second  second, 
and  it  will  have  fallen  (2x2=4)  four  times  16,  or  64  feet ;  and  stop 
the  last  at  the  end  of  the  third  second,  and  the  distance  fallen  will 
be  (3x3=9)  nine  times  16,  or  144  feet,  and  so  on. 

Or,  which  is  the  same,  the  space  fallen  through  (in  feet)  is  al- 
ways equal  to  the  square  of  the  time  in  4tbs  of  a  second. 

Or,  by  multiplying  i6  feet  by  so  many  of  the  odd  numbers,  be- 
ginning at  unity,  as  there  are  seconds  in  any  given  time  ;  viz.  by  I 
for  the  first  second,  by  S  for  the  second,  by  5  for  the  third,  and  so 
on,  these  several  products  will  give  the  spaces  fallen  through,  in 
each  of  the  several  seconds,  and  their  sum  will  be  the  whole  dis- 
tance fallen. 

The  velocity  given,  lojind  the  space  fallen  tJirougK 

KULE. 

1.  The  square  root  of  the  feet,  in  the  space  fallen  through,  will 
ever  be  equal  to  one  eighth  of  the  velocity  acquired  at  the  end  of 
the  fall ;  therefore, 

2.  Divide  the  velocity  by  8,  and  the  square  of  the  quotient  v?in 
be  the  distance  fallen  through,  to  acquire  that  velocity. 

Suppose  the  velocity  of  a  cannon  ball  to  be  about  }  of  a  mile,  or 
660  feet  per  second :  From  what  height  must  a  body  fall,  to  ac- 
quire the  same  velocity  per  second? 

66(M-8=82-5  and  82-5x82-6=6806J  feet,=  iy^\  mile,  Ans. 

60.  TTie  time  given,  to  find  the  space  fallen  through. 

1.  The  square  root  of  the  feet,  in  the  space  fallen  through,  wifl 
ever  be  equal  to  four  times  the  number  vf  seconds  the  body  has 
been  falling;  therefore, 

2.  Multiply  the  time  by  4,  and  the  square  of  the  products  will  be 
the  space  fallen  through  in  the  given  time. 

How  many  feet  <ViH  a  body  fall  in  5 seconds? 

6x4=20,  and  20x20=400  feet,  Aha. 

61.  A  bullet  is  dropped  from  the  top  of  a  buildingyand  found  t» 
reach  the  ground  in  1{-  seconds  :     Required  its  height? 

1  75X4=7,  and  7x7=49  feel,  Ans.  Or,  lj=7qr8.  and  7x7=49^ 
Or,  l-75Xl-76xl6=49feet.  Ans* 

62.  What  is  the  difference  between  the  depths  of  two  wells,  into 
each  of  which  should  a  stone  be  dropped  in  the  same  instant,  one 
would  reach  the  bottom  in  5  seconds,  and  the  other  in  3  ? 

6x4=20,  and  20x20=400  feet, 
3x4=12,.and  12x12=144  feet. 

Ans.  266  feet. 

63.  Ascending  bodies  are  retarded  in  the  same  ratio  that  de- 
scending boilies  are  accelerated  ;  therefore,  if  a  ball,  discharged 
from  a  gun,  return  to  the  earth  in  12  seconds :  How  high  did  it  as- 
cend ? 
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The  ball  being  half  ofthe  time,  or  6  seconds,  in  its  ascent,  there- 
fore, 6x4=24,  and  ,24X24=576  feet,  Ans. 

64.  The  velocity  per  second  given y  to  find  the  lime. 

Rule. 

1.  Four  times  the  nnmber  of  seconds,  in  which  a  body  has  been 
falling,  is  equal  to  one  eighth  of  tbe  velocity,  in  feet,  per  second, 
acquired  at  the  end  ofthe  fall ;  therefore, 

2.  Divide  the  given  velocity  by  8,  and  one  fourth  part  of  the 
quotient  urill  be  the  answer. 

How  long  must  a  bullet  be  falling,  to  acquire  a  velocity  of  160 
feet  per  second  ?  lCO-r-0=20,  and  2(H-4=5  seconds,  Ans. 

65.  The  space  through  zehich  a  body  has  fallen,  given^  to  find  the  timer 
it  has  been  falling. 

Rule. 

1.  Four  times  the  number  of  seconds,  in  which  the  body  has 
been  falling,  will  ever  be  equal  to  the  square  root  ofthe  space, 
in  feeU  through  which  it  has  fallen ;  therefore, 

2.  Divide  the  square  root  ofthe  space  fallen  through  by  4,  and 
tbe  quotient  will  be  the  time,  io  which  it  was  falling. 

In  how  many  seconds  will  a  bullet  fall  through  a  space  of  10125 
feet  ?     ^/10125=10O•6,  and  100  6-t-4=2515  second8=25"  9"'  ArS. 

66,  In  what  time  will  a  musket  ball,  dropped  from  the  top  of  a 
steeple,  484  feet  high,  come  to  the  ground  ? 

^484=22,  and  22-t-4=5J  seconds,  Ans. 

67.  To  fini  the  velocity,  per  second,  tviih  which  a  heavy  body  will 
begin  to  descend,  at  any  distance  from  the  earth's  surface. 

Rule. 

As  the  square  of  the  earth's  semidiameter  is  to  16  feet,  so  is 
the  square  of  any  other  distance  from  the  earth's  centre,  inverse- 
ly, to  the  velocity  with  which  it  begins  to  descend  per  second. 

With  what  velocity,  per  second,  will  an  iron  ball  begin  to  de- 
scend if  raised  3000  miles  above  the  earth's  surface  ? 
As  4000X4000  :  16 ::  4000+3000X4000+3000  :  5.22449  feet,  Ans. 

68.  How  high  inust  a  ball  be  raised  above  the  earth's  surface^ 
to  begin  to  descend  with  a  velocity  of  5-22449  feet  per  second? 
As  16  :  4000X4000  ::  5-22449  :  49000000,  and  v^4 9000000"=  7000. 
Wherefore,  7000—4000=3000  miles,  Ans. 

69.  To  find  the  mean  velocity  of  a  falling  body. 

Rule. 
Divide  the  space  fullcn  through  by  the  nuni>ber  of  seconds  it  wa^ 
falling,  and  the  quotient  will  be  tbe  mean  velocity. 

A  musket  ball  dropped  from  the  top  of  a  steeple  484  feet  high 
in  5^  seconds :   Required  its  mean  velocity  ? 

484-?-5'5=88  feet  per  secot^l,  An*. 


Digitized  by 


Google 


380  MISCELLANEOUS  qU£8T10N8. 

70.  To  find  ^  vthdty  acquired  by  a  fidiing  hody^  par  Mcmd,  (or 
-  by  a  stream  of  waler^  hauing^  the  perpendicular  descent  given)  at 
the  end  of  any  given  period  of  time. 

Rule. 

1.  The  ▼elck^ity  acquirecl  at  the  end  of  any  period  is  equal  ta 
twice  the  mean  velocity,  with  which  it  passed  daring  that  period. 

Or,  2.  Multiply  the  perpendicular  space  fallen  through  by  64, 
and  the  square  root  of  the  product  is  the  velocity  required. 

If  a  ball  fall  through  a  space  of  484  feet  in  5^  seconds,  with  what 
velocity  will  it  strike  ? 
By  the  former  part  of  the  rule.  By  the  latter  part,  with- 

484-5-^-5=88,  and  out  regarding  the  time. 

68X2=176,  Ans.  ^484x64=176,  Aon. 

71.  There  is  a  sluice,  or  flume,  one  end  of  which  is  2^  feet  low- 
er than  the  other  :  What  is  the  velocity  of  the  Stream  per  second  ? 
2-5x64=160,  and  ^160=12-649  feet,  Ans. 

'i2.  The  velocifyy  with  which  a  falling  body  strikes,  given,  to  find  (he 
space  fallen  through. 

RVLE. 

Divide  the  square  of  the  velocity  by  64,  and  the  quotient  will 
be  the  height  required. 

If  a  ball  strike  the  ground  with  a  velocity  of  56  feet  per  second, 

from  what  height  did  it  fall  ?  

56x56-T-64=49  feet,  Ans. 
73.  The  mean  velocity  of  a  fluid,  or  stream,  is  19*649  feet  per 
second :  What  is  the  perpendicular  fall  of  the  stream  ? 

12  649xl2-649-^4=2f  feet,  Ans. 

74.  77i«  weight  of  a  body ^  and  the  space  fallen  through,  given,  to  find 

the  force  with  which  it  will  strike. 

Rule* 

The  momentum,  or  force,  with  which  a  falling  body  stiikes,  is 
equal  to  its  weight  multiplied  by  its  velocity  ;  therefore,  6nd  the 
velocity,  by  Problem  70,  and  multiply  it  by  the  weight,  which  will 
produce  the  force  required. 

If  the  rammer,  used  for  driving  llie  piles  of  Charlcslown  bridge, 
weighed  2i  tons,  or  4500lfe  and  fell  through  a  space  of  10  feet,  ivilh 
what  force  did  it  strike  the  pile  ? 

V'10x64=i25  3=velocity,  and  25*3x4500=1 13850*  momen- 
tum. Answer. 

75.  The  weight  and  momentum,  or  striking  force,  given,  to  find  the 

space  fallen  through. 

Rule. 
Divide  the  momentum  by  the  weight,  and  the  quotient  will  be 
the  velocity  ;  then  divide  the  square  of  the  velocity  by  64,  and  the 
quotient  will  be  the  space  fallen  through. 
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Uihe  aforementioned  rammer  weighed  4500%  and  struck  with  a 
force  of  113850fc  :  From  what  height  did  it  fall  ? 

113850~4600=25-3,  and  26-3x25  3-r64=10  f^et,  Aos. 

76.  If  it  were  required  to  know  with  what  quantity  of  motion, 
momentum  or  force,  a  fluid,  moving  with  a  given  velocity,  strike:) 
upon  a  fixed  dbatacle, 

Rule. 

By  Problem  72  find  the  fall,  which  will  produce  the  given  velo- 
city ;  multiply  that  height  by  62*5lfe  Avoird.  for  clean  river  water, 
by  63fc  for  dirty  water,  and  tiy  64  for  sea  water. 

Suppose  a  stream  of  clear  water  to  move  at  the  rate  of  5  feet 
per  second,  and  to  meet  with  a  fixed  obstacle  (or  bulk  head)  15 
feet  wide  and  4  feet  high  :  What  is  the  momentary,  instantaneous 
pressure  of  the  stream  ? 

5x5-r^4=f|  and  25-r64='3d  of  a  foot,  for  the  perpendicular 
fall  of  the  water.  Now  62-5x;39=24*375ft  the  pressure  upon 
each  square  foot,  which,  multiplied  by  60,  (the  number  of  square 
feet  in  the  obstacle)  gives  I462-51&  guing  with  the  given  velocity 
of  5  feet  per  second  ;  therefore,  1462-5 x  5=7312-5ft  Ans.* 

77.  The  velocity  of  water,  spouting  through  a  sluice,  or  aper- 
ture in  a  reservoir,  or  bulk  head,  is  ihe  same  that  a  body  would 
acquire  by^  falling  through  a  perpendicular  space  equal  to  that  be- 
tween the  top  ot  the  water  in  the  reservoir  and  the  aperture. 

What  is  the  velocity  of  water  issuing  from  a  head  of  5  feet  deep  ? 

By  Problem  70th  64x5=320,  and  i/320=18  feet  nearly,  Ans. 

78.  If  the  velocity  of  a  stream  issuing  through  the  bulk  head  of 
a  mill,  be  16  feet  per  second,  what  head  of  water  is  there. 

16xi6-r-64=4  feet,  Ans. 

79.  The  quantity  of  water  discharged  from  a  hole  in  a  vessel, 
is^as  the  square  root  of  the  height  of  water  above  the  aperture. 

A  miller  has  a  head  of  water  4  feet  above  the  sluice  :  How  high 
noust  the  water  be  raised  above  the  opening,  so  that  half  as  much 
again  water  may  be  discharged  from  the  sluice  in  the  same  time  ? 

V^4s=2,  and  half  as  much  again  as  2,  is  2-f  1=3,  for  the  square 
root  of  the  required  depth  ;  therefore,  3x3=9  feel  high,  Ans. 

OF  PENDULUMS. 

BO.  The  time  of  a  vibration,  in  a  cycloid,  is  to  the  time  of  a 
heavy  body's  descent  through  half  its  length;  as  the  circumference 
of  a  circle  to  its  diameter,  that  is,  as  314 16  to  1  :  therefore,  (as 
a  body  descends  freely,  by  gravity,  through  about  193*5  inches  in 
the  first  second)  to  find  the  length  of  a  pendulum  vibrating  se- 
conds. 

Rule. 

As  31416x3  1416  :  ixl  ::  193  5  :  19  6  inches,  the  half  length, 
and  19-6x2=39-2  inches,  the  length. 

*  Wiftt^r  being  a  yielding  substancp,  lose^  two  Ihinls  of  its  power  in  produc- 
ing effects.  '     • 
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81.  To  find  the  length  of  a  pendulum^  that  will  swing  any  given  iime. 

Rule. 

MnUiply  the  square  of  the  seconds  in  any  given  time  by  39-2 
and  the  product  will  be  the  length  required,  in  inches.  * 

Required  the  lengths  of  several  penduluois,  i^hich  will  rcspec* 
tively  swing  j^  seconds,  ^  seconds,  seconds,  minutes  and  hours  ? 

•25x-25X39-2=:2  45  inches  for  i  seconds.  •6X-6x39-2=9-8 
iDcties  for  i  seconds.  1x1x39*2^=39*2  inches  for  secoodt,  as 
above;  60X60X39'2=:the  inches  in  2  miles  and  1200  feet,  for 
minutes;  and  1  hour=;3600 seconds,  therefore  3600X3600X39-2 
csrthe  inches  in* 801 8  miles  and  96  feet,  for  hours,  Ans. 

82.  What  it  the  difference  between  the  length  of  a  pendulum, 
which  vibrates  half  seconds  and  one  which  swings  three  seconds  ?  . 

3X3X39-2— •5X-6X39-2=343  ioches=28Y'^  feet,  Ans. 

83.  To  find  the  time  which  a  pendulum  of  any  given  length  will  swing. 

Rule. 

Divide  the  given  length  by  39*2,  and  the  quotient  will  be  the 
square  of  the  lime  in  seconds. 

Or,  as  6-261  (the  square  root  of  39*2)  is  to  the  square  root  ofthe 
given  length,  so  is  1  second  to  the  time  of  1  oscillation  :  that  is,  di- 
vide tbe  square  root  of  the  given  length  by  6*261,  and  the  quo- 
tient will  be  the  time  of  one  vibration  of  that  pendulum. 

How  oAen  will  a  pendulum  of  9-8  inches  vibrate  in  a  second  ? 

By  the  former  part  of  the  rule,  9-8-r39-2=*25  of  a  second,  and- 
^•25=. 5  of  a  second,  the  time  of  one  vibration,  that  is,  it  vibrates 
half  seconds,  or  60-t-'5=120  limes  in  a  minute. 

Fy  (he  latter  part.  ^/9^=313,  and  ^/39•2=6•261,  therefore, 
3-13-r6  261=  5  of  a  second. 

84-  I  observed,  that  while  a  stone  was  falling  from  a  precipic^., 
a  string,  (lyith  a  bullet  at  (he  end)  which  measured  25  inches,  (to 
ihe  middle  of  the  ball,)  had  made  5  vibrations  :  What  was  the 
height  ofthe  precipice  ?        

25'^39•2=•6377+,  and  V-6377=-7986— of  a  second,  (he  time  of 
one  vibration,  and  '7986X5=4  seconds,  nearly,  the  lime  of  tb^ 
clone's  descent ;  then  4X4=16,  and  l6x  16=266  feet,  Ans. 

85.   To  find  the  true  depth  of  a  well,  by  dropping  a  stone  into  it^  also 
the  time  of  the  stone'^s  descent  and  of  die  sound^s  ascetU, 

V  Rule. 

1.  Take  a  line  of  any  length,  and  by  the  last  Problem  find  the 
titae  from  the  dropping  ofthe  stpne  till  you  hear  it  strike  the  bot- 
tom. 

2.  Multiply  73088  (=16X4X1 142;  1142feet  being  the  distance, 
which  sound  moves  jn  a  second)  by  the  number  of  seconds  till  yoii 
hear  the  stone  strike  the  bottom. 

3.  To  this  product  add  1304164  (=the  square  of  1142)  and  from 
the  square  root  ofthe  sum  take  1142. 

4.  Divide  the  square  of  the  repiainder  by  64  (=16X4)  and  the 
quotient  will  be  the  depth  ofthe  well  in  feet. 
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5.  Divide  the  depth  by  1142,  and  the  quotient  will  be  the  time 
of  Vhe  sound's  ascent,  which,  being  taken  from  the  whole  time,  will 
leave  the  time  of  the  stone's  descent  in  seconds. 
'  Suppose  I  drop  a  stone  into  a  well,  and  a  string  with  a  plummet, 
which  measured  to  the  middle  of  the  ball,  25  inches,  made  5  vi- 
brations before  1  heard  the  stone  strike  the  bottom  :  Required  the 
depth,  time  of  the  stone's  descent,  and  of  the  sound's  ascent : 

25-r 39-2= -6377,  and  ^/•6377=-7986,  and  -7986X5=4  seconds 


to  the  hearing  of, it  strike  ;  then,  ^/73088X44- 1304164—1 142= 
121-53;    and    121 -53X121 -53-7-64  =230-77  feet,  the    depth,   and 
23077-T-1142=*2  of  a  second,  the  tin>e  of  the  sound's  ascent,  and 
4 — •2=3*8  seconds,  the  time  of  the  stone's  descent. 
OF  THE  LEVER  OR  STEELYARP. 

86.  It  is  a  principle  in  mechanicks,  that  the  power  is  to  the 
weight,  as  the  velocity  of  the  weight,  to  the  velocity  of  the  power. 
Therefore,  to  find  what  weight  may  be  raised  or  balanced  by  any 
given  power,  say ; 

As  the  distance  between  the  body  to  be  raised  or  balanced,  and 
the  fulcrum  or  prop,  is  to  the  distance  between  the  prop  and  the 
point  where  the  power  is  applied  ;  so  is  the  power  to  the  weight 
which  it  will  balance. 

If  a  man,  weighing  160%,  rest  on  the  end  of  a  lever  10  feet 
long,  what  weight  will  he  balance  on  the  other  end,  supposing 
the  prop  one  foot  from  the  weight? 

The  distance  between  the  weight  and  prop  being  1  foot,  the 
distance  from  the  prop  to  the  power  is  10 — 1=0  feet;  there- 
fore, as  1  foot  :  9  feet  ::  1601&  :  1440%,  Ans. 

87.  If  a  weight  of  1440%  were  to  be  raised  with  a  lever  10  feet 
long,  and  the  p^op  fixed  one  foot  from  the  weight,  what  power  or 
weight,  applied  to  the  other  end  of  the  lever  would  balance  it  ? 

As  9  :  1  ::   1440  t  160%,  Ans. 

88.  If  a  weight  of  1440%  be  placed  1  foot  from  the  prop,  at 
what  distance  from  the  prop  must  a  power  of  160%  be  applied,  to 
balance  it?  As  160  :  1440  ::  1  :  9  feet,  Ans.    . 

89.  At  what  distance  from  a  weight  of  1440%,  must  a  prop  be 
placed,  so  as  that  a  power  of  160%,  applied  9  feet  from  the  prop 
may  balance  it?  As  1440  :  160  ::  9  ;  1  foot,  Ans. 

90.  In  giving  directions  for  making  a  chaise,  the  length  of  the 
shafts  between  the  axletree  and  backhand,  being  Settled  at  9  feet,  a 
dispute  arose  whereabout  on  the  shafts  the  centre  of  the  body 
should  be  fixed.  The  chaise  maker  advised  to  place  it  30  inches 
before  the  asletree ;  others  supposed  20  inches  would  be  a  suffi- 
cient incumbrance  for  the  horse  :  Now  supposing  two  passengers  to 
wetgh-3cwt.  and  the  body  of  the  chaise  |cwt.  more  :  What  will  the 
beast  in  both  these  cases  bear,  more  than  his  harness  ? 

Weight  of  the  chaise  and  passengers  3Jcwt.=420%,  and  9  f:el= 

108  inches.  ,  -  In.         % 

In.        in 


Then,  as  1C8  :  420  ::    J  ;!JJ  *   U2H  Ans. 
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OF  THE  WHEEL  AND  AXLE. 

f)I.  The  proportioD  forihe  wheel  and  axle  (in  which  the  power 
is  applied  to  the  circumference  of  the  wheel,  and  the  weight  is 
raised  hy  a  rope,  which  coils  afooot  the  axle  as  the  wheel  turns 
round)  is,  as  the  diameter  of  (he  axle  is  to  the  diameter  of  the  wheel, 
to  is  the  poiver  applied  to  the  wheel,  to  the' weight  suspended  by 
the  axle. 

A  mechanick  would  make  a  windlass  in  such  a  manher,  as  that 
\fk  applied  to  thie  wheel,  should  be  equal  to  10&  suspended  from 
the  axle  ;  now,  supposing  (he  axle  to  be  six  inches  diameter,  re- 
quired the  diameter  of  the  wheel  ? 
lb.       in.      lb.       in. 
As  10  :  6  ::   1   :  60  inversely,  the  diameter  required. 

02.  Suppose  the  diameter  of  the  wheel  to  be  60  inches:  He- 
quired  the  diameter  of  the  axle,  so  as  that  lib  on  the  wheel  may 
balance  10ft  on  the  axle  ? 

lb.      in.  lb.      in. 

Inversely,  as   1   :  60  ::   10  :  6  diamett^r  required. 

93.  Suppose  the  diameter  of  the  axle  6  inches,  and  that  of  the 
wheel  60  inches,  what  power  at  the  wheel  will  balance  10ft  at  the 
axle?  in.    lb.       in.     lb. 

Inversely,  6  :   10  ;:  60  :   1   An^. 

94.  Suppose  the  diameter  of  the  wheel  60  inches,  and  that  of  the 
axle  6  inches ;  what  weight  at  the  axle  will  balance  1  ft  at  (he  wheel  ? 

in.      lb.      in.       lb. 
Inversely,  as  60  :  1   ::  6  :  10  Ans. 
OF  THE  SCREW. 

95.  The  power  is  to  the  weight,  which  is  to  be  raised,  as  the 
distance  between  two  threads  of  the  screw,  is  to  the  circumference 
of  a  circle  described  by  the  power  a 

Rule. 

Find  the  circumference  of  the  circ 
lever;  then,  as  that  circumference 
spiral  threads  of  the  screw;  so  is  th 
power  which  will  raise  it,  abating  ih 
tionjil  to  the  quantity  of  surface  ;  bu 
bent  part ;  and,  at  t  medium,  -}  par 
is  destroyed  by  it,  sometimes  more  a 

There  is  a  screw^  whose  threads  < 
by  which  it  is  turned  30  inches  long 
ton,  or  2240ft  :  What  power  or  fore 
the  lever,  sufficient  to  turn  the  scre\ 

The  lever  being  the  semidiamete 
60  inches  ;  then,  3-14l6X60=183l 

in. 
Therefore,  as   188"496  :   1   ::  2210  :   11  08,  Ans. 

96.  Let  the  lever  be  30  inches,  (the  circumference  of  which  id 
fodnd  to  be  180-496)  the  threads  1  inch  asunder,  and  the  power 
ll-88ft  :  Hequired  the  weight  to  be  raised  ? 

in.       in.  lb.  '    lb. 

As  1  :  188-496  ::  11  88  :  2240  nearly,  Am. 
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91.  Let  the  weight  be  2240%,  the  power  11-8816,  an4  the  lever 
dO*inche8  :  Uequired  t^  distance  betiveeo  the  threads  ? 

lb.  lb.  in.  in. 

•  As  2240  :   11-88  ::  288496  :   1  nearly,  Aos. 

98.  Let  the  pander  be  1 1  *88]k,  the  weight2240ft,  aad  the  threa4)i 
as  inch  asunder,  to  find  the  length  of  the  lever. 

lb.  lb.  in.        in. 

A«  11-88  A  2240  ::  1  :  188-6;  then,  as  SB6  :  113  ::  188-5  :  60 
iftches  nearly,  the  diameter,  and  60-^-2^3:30  inches,  Ans. 

99.  Suppose  one  of  those  meteors,  called  fire  balls,  to  move j>ar- 
aliel  to  the  earth's  surface,  and  50  miles  from  it,  at  the  rate  of  20 
mile^  per  second  :  In  what  time  would  it  move  round  the  earth  ? 

The  Earth's  diameter  is  7964  English  nwles;  then,  7964+60x2= 
Q0643=ihe  diameter  of  the  circle  described  by  the  ball.  Then, 
8064x3  I416=26333'8624  mile*,it8  circumference,  and  25333-8624 
-7-20=1266^69312  secood8=21'  6*'  41'"  35'"'  .13""'  55"""  12"'"",  Ans. 

100.  Sound,  un'raterrupted,  moves  about  1142  feet  in  a  second : 
How  long,  then,  aAer  firing  a  cannon  at  Newburyport^  before  it  will 
be  heard  at  Ipswich,  estimating  the  distance  at  10  miles  in  a  right 
line? 

10  mile8=52800  feet,  and  62800-rl  142=46 J|f.  seconds,  Ans. 

101.  In  a  thunder  storm  I  observed  by  my  clock  that  it  was  6 
seconds  between  the  lightning  and  thunder  :  at  what  distance  was 
the  expWiop  ?  1142x6=6852feet=l}Ji  milefc,  Ans.  "^ 

102.  Tubes  may  be  made  of  gold,  weighing  not  more  than  at  the 
rate  of  ^^^  of  a  grain  per  foot :  What  would  be  the  weight  of 
such  a  tube,  which  would  extend  across  the  Atlantick,  from  Bostoa 
to  London,  estimating  the  distance  at  1000  leagues  ? 

1000x3=3000  miles,  and  3000x6280=15840000  feet,  aTid 
16840000XTViT=^'^'*7i^rfr.  or  rather,  life  8oz.6pwt.  3^gr.  Ans. 

103.  The  mean  distances  of  the  Planets  from  the  Sun,  in  English 
miles,  are  as'fellow:  viz.  Mercury  36686617-5 ;  Venus  68552135-83; 
Earth  94772980;  Mars  144404783-33;  Jupiter  492912533-33  ;  Sat- 
i^m  903957657*5 :  Now,  as  a  cannon  ball,  at  its  fir^t  discharge,  flies 
about  a  inile  in  8  seconds,  and  sound  1142  feet  in  a  second  :  fn 
what  time,  at  the  above  rate,  would  a  bullet  pass  from  the  Earth  to 
the  Sun  ?  and  sound  move  from  the  Sun  to  Saturn  ? 

94772980x8"=75818384O=24year8, 15day  8,6  hours,  27  minutes. 
20  seconds,  for  the  passage  of  the  ball.  And  903957657-5x5280=^ 
4772896431600  feet,  and  4772896431600-7-1142=^^132  years,  192 
4ay8, 21h.  42m.  21f^|8.  sound  passing  from  the  Sun  to  Saturn^  Ans. 

104.  Light  passes  from  the  Sun  to  the  Earth  m  8-2  minutes  :  In 
what  time  would  it  pass  from  the  sun  to  the  CtQr^ium  Sidus^  it 
b^ing  1803930416*66  English  miles? 

A«  B4772980  :  8-2  ::  1803930416  66  :  2h.  36m.  4"  60"',  Ana. 

105.  The  Sun's  diameter  ia  883217-58  English  miles  ;  Jupiter's 
w  89170-81  ;  Saturn's  79042-35 ;  Georgiom  35109  ;  Mercury's 
322248;    Venus'    7687-86;    Earth's   79G412 ;    Mars'  4189  09; 

A  3 
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Jt6  3flSCELLAXEOUS  QUESTION?. 

aBd  Ibe  Mooo's  2180:    Required  the  comparative  magtuta^a  be- 
tween each  of  those  bodies  aod  the  Earth? 

13637241, 
140S-6& 
982 
99-57 
'  3922-48x3222-48x3«2a-48=98-12\ 

,     •        i 11— )76a7-85X7687-85x7687-85=  Mil  w« 

79a4-l2x7964-12x7964-l^-r  <  4189-69x41 89-69x4 18969=  6-86  /  ^• 

\       2180X2180      X2180     =48-74/ 
Va!B.  The  above  diameters  and  mean  distances  in  English  milea 
answer  to  the  same  in  geographical  railes,  as  they  wer6  dedoce<f 
from  observations  on  the  transits  of  Venus  over  the  Sun  in  1761 

and  1769.  -  i.  t.    r.     i. 

106.  Suppose  the  density  of  the  Moon  464,  and  that  of  the  Earth 
392-5:  Required  the  proportion  between  the  quantity  of  matter  ia 
the  Earth  and  in  that  of  the  Moon,  allowing  the  Earth's  diametei: 
to  be  7964- 12,  and  the  Moon*s  218aroiles,  and  supposing  the  Earth 
a  complete  sphere,  which,  however,  it  is  not? 

7964-T2X7964-12X796412X392-6  ' 

Thel-eis.^^^^  X21B0  X2180  X464  =^^'^^  *^°^^*  ^^^ 
qiia^ty  of  matter  in  the  Earth  that  there  is  itv  the  Moon  ;  or,  th^ 
Earthed  weight  is  so  many  limes  Uiat  of  the  Moon. 

107.  The  mean  diameter  of  the  Earth's  orbit,  (or  annual  patU 
round  the  Sun) supposing  it  a  ciixle,  is  in  English  miles  190437I41*7: 
Required  its  mean  motion,  (or  the  space  through  which  it  ijaovea 
in  its  orbil,)  per  minute  ? 

l90I37141*7X3-tn6=698277324-36  miles   in  eirconiference ; 

then. 

Days. 

As  aeS^S-:  598277324-36  t:  V  :  1137-49 miles,  Ans. 
N.  B.  The  Earth's  diurnal  motion  round  its  axis  is  17j^  miles  per 
nidute^  at  the  equator. 

OF  THE  SPECinCK  GRAVITIES  OF  BODIES. 

The  apecifick  gravities  of  bodies  are  as  therr  densiliea,  or  weightB^ 
bulk  fyr  bulk ;  thus,  a  body  is  fiatd  to  have  two  or  three  times  the 
speciAck  gravity  of  another,  when  it  contains  two  or  three  times* 
as-mucfi  matter  in  the  same  space.  * 

A  t>ody,  immersed  in  a  fluid,  will  sink,  if  it  be  heavier  than  it» 
(oik  of  the  fluid.  If  it  be  suspended  therein,  it  will  lose  so  mock- 
of  what  it  weighed  in  the  air,  as  its  bulk  of  the  fluid  weighs. 
Hence,  all  bodies  of  equal  bulk,  which  will  sink  in  fl'uids,  lose  equal 
weights  when  suspended  therein,  and- unet^^al  bodies  lose  in  pro- 
portion-to their  bulks* 

The  hydrostatidt  balance  differs  very  little  from-  a  common  baK 
ance  that  is  nicely  made  ;  only  it  lias  a  hook  at  the  bottom  of  eachc 
acale,  on  which  small  weights  may  be  hung  by  horse  hairs,  so  that 
»  body  suspended  by  the  hair,  may  be  immersed  in  water  without 
wetting  the  «cales> 
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How  to  find  the  Specifick  &raviiiet  of  Bodies, 

if  Ifae  body,  thus  suspended  under  the  scale,  at  one  end  of  t!M» 
balance,  be  first  counterpoised  in  air  by  %vetghts  in  the  opposite 
scale,  and  then  immersed  in  water,  the  equilibrium  will  be  imme* 
diately  destroyed  ;  then,  if  as  much  weight  be  put  into  the  ecalei 
to  which  the  body  is  suspended,  as  will  restore  the  eciuiiibrinm< 
(without  altering  the  weights  in  the  opposite  scale)  that  weighty 
fvhich  restores  the  equilibrium,  will  be  equal  to  a  quantity  of  water 
as  big  as  the  immersed  body  ;  and  if  the  weight. of  the  body  in 
»ir  be  divided  by  what  it  loses  in  water,  the  quotient  will  shew  how 
moich  that  body  is  heavier  than  its  bulk  of  water.  Thus,  if  a  guin* 
«a  suspended  in  air,  be  counterbalanced  by  129  grains  in  the  oppo« 
8ite  scale,  and  then,  upon  being  immersed  in  water,  it  becomes  so 
much  lighter  as  to  require  7j^  grains  to  be  put  into  the  scale  ovei^ 
it,  to  restore  the  equilibrium,  it  shews  that  a  quantity  of  water,  of 
€qual  bulk  with  the  guinea,  weighs  7-25  grains  ;  by  which  divide 
129  (the  weight  of  the 4 guinea  in  air)  and  the  quotient  will  be 
17'793  ;  which  shews  that  the  guinea  Is  r7-793  tunes  as  heavy  as 
its  bulk  of  water.  ,  -. 

Thus  may  any  piece  of  gold  be  tried,  by  weighing  it  first  in  airy 
«nd  then  in  water;  and  if,  upon  dividing  the  weight  in  air  by  the 
loss  in  water,  the  quotient  comes  out  17*793,  the  gold  Is  good  :  If 
the  quotient  be  18,  or  between  18  and  19,  the  gold  is  very  fine  r 
but  if  it  be  less  than  17,  the  gold  is  too  much  alloyed  by  being  miz*- 
echwith  some  other  metal. 

If  silver  be  tried  in  this  manner  and  found  to  be  11  times  as  hea- 
vy as  water,  it  is  very  fine  :  If  it  be  10^  times  as  heavy,  it  is  standi 
ard  ;  but  if  it  be  of  any  less  weight  compared  with  water,  it  is  mix- 
^d  with  some  lighter  metal,  such  as  tin,  &c. 

If  a  piece  of  brass,  glass,  lead,^or  silver,  be  immersed  and  sus'-' 
pended  in  different  sorts  of  fluids,  the  different  losses  of  weight 
therein  will  shew  bow  much  heavier  it  is  than  its  bulk  of  the  fluid  ; 
that  fluid  being  lightest,  in  which  the  immersed  body  loses  least  of 
its  aerial  weight. 

Common  clear  water,  for  common  uses,  is  generally  made  a 
standard  for  comparing  bodies  by,  whose  gravity  may  be  represent- 
ed by  unity,  or  1,  or,  in  case  great  accuaracy  be  required,  by  1'000» 
where  3  cyphers  are  annexed  to  give  room  to  express  the  rtftios 
of  ether  gravities  in -larger  numbers  in  the  table.  In  doi(|,<|^  this 
there  is  a  twofold  advantage  ;  the  first  is,  that,  by  this  mean  the 
•Specifick  gravities  of  bodies  may  be  expressed  to  a  much  greater 
degree  of  accuracy.  The  second  is,  that  the  numbers  of  the  Ta- 
ble, considered  as  whole  numbers,  do  also  express  the  ounces 
Avoirdupois  contained  in  acubick  foot  of  every  sort  of  matter  there- 
in specified;  because  a  cubick  foot  of  common  water,  is  /bond  by 
experiment  to  weigh  very  nearly  1000  ounces  Avoirdupois,  or  6?J^ 
pounds. 
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A  TABLE 

6V  Tits  6PECIFICK  aRAVWl^B  QT  SEVflUI*  60UD  AW1>  VIAJW  BODIBS ; 

TH£  8£C0FD  COLUMJT  CO^TAIffS  THEIR  ABBOhVTm  WJBIQHT,  AKB  THX  TliIIU» 
THEIR  RELATIVE  WEIGHT,  Of  AVOIRDUFOIS  OUKCES. 


A  Cubick  Foot  of 


jAbso. 
I  wt. 


Rehi. 

wt. 


A  Cubick  Foot  of 


|Abso. 
I  wt. 


wt* 


Platina  rendered  mal-  I 
leable  and  hammered  \ 
Very  fine  Gold      -    - 
Standard  Gold'     -    - 
Guinea  Gold      .    -    - 
Moidore  Gold  ... 
Quicksilver  -    -    -    - 
Lead      -    -    •    .    - 
Fine  Silver    .    .    -    - 
Standard  Silver    -    - 
RoseCopfper      -    -    - 
Copper  -    -    -    -    - 
Plate  Brass    -    -    -    - 

3tcel 

Cast  Brass    -    -    -    - 

Iron  ------ 

Block  Tin    -    -    -    - 

Cast  Iron    -    -    •    - 
Lead  Ore      -    -    -    • 
opper  Ore     -    -    - 
iamond      -    -    -    . 
Crystal  Glass  -    -    - 
White  Marble    -    - 
Black  Marble  -    -    - 
Rock  Crystal     -    - 
Green  Glass       -    - 
Clear  Glass     -    -    - 
fFlint   -    - 

J^Free-    -    - 


^, 


20170 

19637 

18888 

17793 

17140 

13600 

11326 

1108' 

10535 

9000 

8843 

8000 

7832 

7850 

7645 

7321 

7135 

6800 

3775 

3400 

3150 

270' 

2704 

2658 


20-170 

19-637 
18-888 
17-793 


Brick     -    -    • 
Liver  Sulphur 
Nitre      -    -    - 
Alabaster  -    - 
Dry  Ivory   -    • 


2600 
2582 
2570 
2568 
2^2 


17' 140  Brimstone      -•  -    - 
13-600  Solid  subs,  of  Gun  Pow 

11-325  Alum 

11-087  Ebony       -    -     -    - 
10-535  Human  Blood  -    -    - 
9-000  Amber      -    .    -    - 
8-843  Cow's  Milk      -    -    - 
8-000  Sea  Water     -     -     - 
7-852  Pure  Water     -    -    - 
7-850  Red  Wine      -    -    - 
7*645  Oil  of  Amber    -    -    - 
7-321  Proof  Spirits  -    -    - 
7135  Dry  Oak     -.   -    -    - 
6-800  Olive  Oil  -     -    -  .  - 
3*775  Loose  Gun  Powder    - 
3-400  Spirits  of  Turpentine 
Alcohol  or  Pure  Spirit 
Elm  and  Ash  -    -     - 
Oil  of  Turpentine  -    - 
Dry  Crab  Tree     -    - 
iEther-    -    -    -    - 
White  Pine      -     -    - 
Sassafras  Wood  -    - 

Cork 

Common  Air  -    -    - 


3-150 
2-707 
2-704 
2-658 
2-620 
2-600 
2-582 
2-570 
2-568 
2-352 


Inflammable  Air 


200U 

2-000 

2000 

2-000 

1900 

1-900 

1875 

1-875 

1825 

1-825 

1800 

1-800 

1745 

K45 

1714 

1-714 

1117 

1-117 

1054 

1-054 

1030 

1030 

1030 

1-030 

1030 

1-030 

lOOO 

1-000 

993 

0-993 

978 

0-978 

925 

0»925 

925 

U-926 

913 

0-913 

872 

0-872 

8G4 

0-864 

650 

0-850 

800 

6-800 

772 

p-772 

765 

0-765 

732 

0-732 

5^9 

0-569 

482 

0-482 

240 

0-240 

h¥r 

0KK)I25 

o,W 

O-00012 

The  use  of  the  Table  of  Speci&ck  Graritt^s  will  beftt  appear  bj 
several  Examples. 

How  to  discover  the  quatUity  of  aduUeration  in  tn^als. 

'     Suppose  a  bcKly  h$  corapounded  of  ftbld  and  silver,  and  it  be 
reqrjred  to  find  the  quantity  x>f  each  metal  in  the  compound. 

First,  find  the  Specifick  gravity  of  Che  compound,  by  weighing  tt 
in  air  and  in  water,  and  dividing  its  aerial  weight  by  what  it  loses 
thereof  in  water,  and  the  quotient  wiH  shew  its  specifick  gravity^ 
or  how  many  times  hcfavfer  it  is  than  its  bulk  of  water.  Then,  sub- 
tract the  specifick  gravity  of  silver  (fonnd  in  the  Table)  from  that 
of  the  compound,  and  the  specifick  gravity  of  the  compound  from 
that  of  the  gold  :  the  first  remainder  will  i^hew  the  bulk  of  gold, 
and  the  latter,  the  bulk  of  silver  in  the  whole  compound ;  and  if 
these  remainders  be  multiplied  by  the  res^iective  specifick  grtri- 
ties,  the  products  will  shew  the  proportional  weights  of  each  met^ 
al  in  the  body. 
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Suppose  the  specifick  gravity  of  the  co.tipoandBd  bodr  be  14  ; 
that  of  standard  silver  (by  the  Table)  is  10  635,  and  that  of  staoderd 
gold  18*888  ;  therefore,  10*535  from  14,  remains  3*465,  the  pro* 
portional  bulk  of  the  gold  io  the  compound ;  and  14  from  18*888, 
remains  4-888,  the  proportional  bulk  of  silver  in  the  componnd  : 
then,  18*888,  the  specifick  gravity  of  gold,  multiplied  by  the  first 
remainder  3*465,  produces  65*447  for  the  proportional  it>€ight  of 
gold  ;  and  10  535,  the  specifick  gravity  of  silver,  moltiplied  by  the 
last  remainder,  produces  51*495  for  the  proportional  weight  of  sil- 
ver in  the  whole  body  :  So  that  for  every  65*447  ounces  or  pounds 
of  gold,  there  are  51-495  oqncesor  pounds  of  silver  ip  theJ>ody» 

Hence  it  is  easy  to  know  whether  any  suspected  metal  be  genu- 
ine, or  alloyed  or  counterfeit,  by  finding  how  much  heavier  it  it)  than 
its  bulk  of  water,  and  comparing  the  same  with  the  Table  ;  jftheyi 
agree,  the  metal  is  good ;  if  tbey  differ,  it  is  alloyed  or  counterfeited. 

How  to  try  Spirilous  Ldquon. 

A  cubick  inch  of  good  brandy,  rum,  or  other  proof  spirits,  weighs 
234  grains  ;  therefore  if  a  true  inch  cube  of  any  metal  weighs  234 
grains  less  in  spirits  than  in  air,  it  shews  the  spirits  are  proof:  If 
it  lose  le«s  ofits  aerial  weight  in  spirits,  they  are  above  proof;  if  it 
lose  more,  they  are  under  proof;  for,  the  better  the  spirits  are, 
the  lighter  they  are,  and  the  worse,  the  heavier. 

Or,  let  any  solid,  of  sufficient  specifick  gravity,  be  weighed  first 
in  air,  then  in  water,  and  then  in  another  liquid  ;  from  its  weight 
in  the  air  take  its  weight  in  water,  and  the  remainder  is  the 
weight  of  its  bulk  of  water.  From  its  weight  in  air  take  its 
weight  in  the  other  liquid,  and  the  remainder  is  the  weight  of  the 
same  quantity  of  that  liquid.  Divide  the  weight  of  this  quantity  of 
liquid  by  tbe  weight  of  the  same  quantity  of  water,  and  the  quotient 
will  be  the  specifick  gravity  of  the  liquid. 

All  bodies  expand  with  heat  and  contract  with  cold  ;  but  some 
more,  and  some  less  than  others  :  therefore  the  specifick  gravities 
of  bodies  are  not  precisely  the  same  in  sommer  as  in  winter. 

The  four  following  Problems^  relating  to   spiriiQUS    liquort^  are 
wrought  by  JUUigation, 

108.  What  proportion  of  rectified  spirits  of  wine  must  be  mfxed 
with  water,  to  make  proof  spirit,  the  specifick  gravity  of  the  recti- 
fied spirits  being  850,  that  of  proof  spirit  925,  and  of  water  1000? 

925  \  ^250)75  \  ^^  ^*1"**  measures. 

109.  What  proportronal  weight  of  rectified  spirits  of  wine. and 
water  mo^t  be  mixed,  to  make  proof  spirit,  the  specifick  gravities^ 
as  before?  1000     20 

Ans. = — ,  or  as  20  to  17. 

850     17 

110.  What  is  the  specifick  gravity  of  best  .French  brandy,  con- 
-ttstiog  of  5  parte,  measure,  of  retti^d  spirits  of  witte,  and  3  parts 

watpr  ? 
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S60x5=4250 
1000x3=3000 

5+3=   6  )  7260 

906'25=9pecifick  grayitj* 

111.  A  retailer  has  30  gallons  of  rum,  whose  specifick  grzrtif 
is  900 :  How  much  water  mo^t  he  adit  to  reduce  it  to  standard 
proof? 

Q^.  i  lOOOm  I  •^g.  rom.  g.  wat.  g.  ram.  g.  wat. 

^^^  I  900/76  $  As  75     :     25     ::     30     :     10  to  be  added. 

112.  The  cubick  ioch  of  common  glass  weighs  about  1-36oz« 
Troy  :  ditto  of  salt  water  '54270^.  ditto  of  brandy  •48927oz.  Sup- 
pose then,  a  seaman  has  a  gallpn  of  brandy  in  a  bottle,  which 
weighs  4^9>  Troy,  out  of  water,  and  to  conceal  it,  throws  it  over- 
board into  salt  water:  Pray,  will  it  sink  or  swim,  and  by  how  much 
is  it  heavier  or  lighter  than  the  same  bulk  of  salt  water? 

64 

4^fe=54oz.~weight  of  bottle =39-7059  cub.  in.  in  the  bottte. 

136 
Add  231'  =do.  in  the  brandy. 

270.7069=ditto  in  both. 
Then,  270  7059X'5427=146  912oz.=weight  of  saltwater  occu- 
pied by  the  bottle  and  brandy.  And  48927  (=weight'  of  a  cu- 
bick inch  of  brandy)  X231==I  13  02+oz  and  113  02+54=16702oau 
ssweight  of  the  bottle  and  brandy.  From  this  take  the  weight  of 
the  salt  water,  viz.  ]46t92oz.  Ans.  Supposing  the  bottle  full,  it  is 
SO'lloz.  heavier  than  the  same  bulk  of  salt  water,  and  therefore 
will  sink. 

(HvM  the  weight  l»  be  raited  by  a  balloon^  to  find  ite  diameUr,     < 

Rule. 

1.  As  the  spi'cific  difference  between  common  and  inflammable 
air,  is  to  one  cubick  foot :  so  is  any  weight  to  be  raised,  to  the  ctH 
biok  feet  contained  in  the  balloon.  *  " 

2.  Divide  the  cubick  feet  by  •5236,  and  the  cube  root  of  tlie 
quotient  will  be  the  diameter  required,  to  balance  k  with  commoQ 
air ;  but,  to  raise  it,  the  diameter  must  be  somewhat  greater,  or 
the  weight  somewhat  less. 

113.  I  would  construct  a  spherical  balloon,  of  sufficient  capacity 
to  ascend  with  4  persons,  weighing,  one  with  another,  1601b,  and 
the  balloon  and  a  bag  of  sand  weighing  60& :  Required  the  diame- 
ter of  the  balloob  ? 

By  the  Table  o(  Specifick  Qrnvities,  f%me  386, 1  find  a  cabick 
Iboiof  coiimux)  ahr  weighs  i-25  ounces  AvGirdopeis,  ^d  a  cubidL 
foot  of  inflammable  air  '12  of  an  ounce  Avoirdupois ;  tberefere,  * 
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1  25— l^acllSoz.  difference.     And  160X4+60=700=11200. 
oz.  cub.  foot.  oz.      cub.  feet  3  991 1 '6044 

Ae  M3  :  1  ;:  11200  :  9911-6044.  And  ^/ ^=26.66 feet, 

•6236  [Ans. 

Ohtn  the  diameter  of  a  balloon^  to  find  what  weight  %t  is  capable  ^f 

raising. 

Rule. 

1.  Multiply  the  cube  of  the  diameter  by  '5236,  and  the  prodact 
will  be  the  content  in  cubic  feet. 

2.  As  one  cubick  foot  is  to  the  specifick  difference  between  com* 
mon  and  inflammable  air ;  so  is  the  content  of  the  balloon  to  the 
weight  it  will  raise. 

114.  The  diameter  of  a  balloon  is  26  65  feet :  What  weight  it 
it  capable  of  raising  ? 

26-66x2G-65X26-65X-5236a=9911-4+cubick  feet.    And 
cub.  foot         oz.  cub.  feet  oa. 

As  1     :     M3  ::  99114+  :  11199  882=700fe  nearly. 
If  the  magnitude  of  any  body  be  multiplied  by  its  specifick  gra- 
vity, the  product  will  be  its  absolute  weight. 

115.  What  weight  of  lead  will  cover  a  house,  the  area  of  whose 
roof  is  6000  feet,  and  the  thickoefis  of  the  lead  yhr  ^^^  ^<>o.t  ? 
6000Xy||f=60  cub.  feet,  and  its  specifick  gravity  11325X50=» 

tons.  cwt.  qrs.  lbs.    oz. 
566^50  ounces^  15     15    3    26     10  Ans. 

,  To  find  the  magnitude  of  any  tiling  when  the  weight  is  known* 

Divide  the  weight  by  the  specifick  gravity  in  the  Table,  and  the 
quotient  will  be  the  magnitude  sought. 

116.  Whatie  the  magnitude  of  several  fragments  of  clear  g^asi, 
whose  weight  is  13  ounces  ? 

13-r-2600=-005  of  a  cubick  fogt^  ted  *005X  1728=8.640  cubtck 
ittches,  AmK 

Having  the  magnitude  and  weight  of  any  body  given ^  to  find  its  spe^ 
cifUk  gravity* 

Divide  the  weight  by  the  magnitude,  and  the  quotient  wilt  be 
the  speeifick  gravtty^. 

117.  Suppose  a  piece  of  marble  contains  8  cubick  feet,  and  weighs  * 
1353|ft  or  21656  ounces  :  What  is  the  specifick  gravity  ? 

?1656~8=2707  the  specifick  gravity  required,  as  by  the  Table. 

''To  find  the  quantity  of  pressure  against  the  sluice  or  banh^  which  pens 

water. 

Multiply  the  area  of  the  sluice,  under  water,  by  the  depth  of  the 
centre  of  gravity,  (which  is  equal  to  half  the  depth  of  the  wkter)  iu 
ftct,  and  that  product  again  by  C2J  (the  number  of  pounds  Avoir- 
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dupois  in  a  cubick  foot  of  fresh  water)  or  by  64-4ls  (tUe'Avoirdu.* 
pois  weigbl  of  a  cUbick  foot  of  salt  water)  apd  the  piquet  wifl  be 
the  namber  of  pounds  required. 

118.  So^pose  the  length  of  a  sluice  or  floom  be  30  feet,  d^ 
width  at  bottom  4  feet,  and  the  depth  of  the  water  4  feet ;  what  ts 
the  pressure  against  the  side  of  the  sluice  ? 

30X4=s]20  feet  the  area  of  the  bottom,  and  120X2  i(the  depth 
of*  the  centre  of  gravity)  gives  240  cubick  feet,  and  240X62*5== 
16000ft=6T.  13cwt.  Sqrs.  20Ib  Ans. 

* 
The  perpendicular  pressure  (ffltnds  on  the  hoiiotm  of  vessels  is  esiimat-^ 
ed  by  the  area  pj  the  bottom  thtiUipUed  by  the  altitude  of  thejkdd, 

IlS.  Suppose  a  vessel  3  feet  wide,  6  feet  long,  and  4  feet  high, 
what  is  the  pressure  on  the  bottom,  it  being  filled  with  water  to  the 
brim? 

3X5=15  square  feet,  the  area  o(  the  bottont,  and  15X4=60 
cubrck -feet,  and  60XC2'5=3750fti=»33  cwt  I  qr.  261b. 

THE  USE  OF  THE  BAROMETER. 

The  Barometer  is  so  formed,  that  a  cdnmn  of  quicksilver  is  sup* 
ported  ivitfaiit  it  to  such  a  height  as  to  counterbalance  the  weight  of 
a  column  of  air,  of  an  equal  diameter,  extending  from  the  barome- 
ter to  the  top  of  the  atmosphere. 

120.  At  the  surface  of  the  earth,  the  height  of  this  column  of 
quicksilver  is,  at  an  average,  almost  30  inches  ;  when  the  barom- 
eter is  at  that  height ;  what  is  the  pressure  of  atmosphere  on  a 
square  foot,  and  on  the  surface  of  a  man's  body,  estimated  at  14 
Qqoare  feet  ? 

As  the  cubick  foot  of  quicksilver  is  13600  ounces,  Avoirdupois^ 
]|ml  as  the  lieight  in  the  barometer,  is  2*5  feet,  therefore  13600X^-5 
1=34000  ounces,  =2125  pounds  on  a  square  foot ;  aDd242dX]4'=» 
29760  pomids  on  a  man's  body. 

121.  If  the  mercury  in  a  barometer,  at  the  bottom  of  a  tower,  be 
observed  to  stand  at  30  inches,  and,  on  being  carried  to  the  top  of 
it,  be  observed  at  29-9  Inches  -.  What  t«  the  l^ight  of  the  lower  ? 

Divide  13600,  the  specifick  gravity  of  quicksilver,  by  1*25,  the 
specifick  gravity  of  air,  and  the  quotient  will  be  the  height  of  tHe 
tower,  in  tenths  of  an  inch. 

13600  loaso 

=10880  tenths,  and =1088  ineh.=90|  feet  Ans. 

1-25  10 

The  number  of  feet,  \n  height,  of  the  atmosphere,  corresponding 
with  jV  of  an  inch  on  the  barometer  is  variable,  depending  oo  the  . 
temperature  and  density  of  the  atmosphere. 

The  variation,  depending  on  the  temperature,  is  shewn  in  the  fol- 
lowing Table,  calculated  for  every  5  degrees,  from  32  to  80,  Fahren- 
heit's Thermometer,  from  whence  it  may  be  easily  calculated*  for 
the  intermediate   degrees  by  allowing  -jV^  of  a  foot/or  each  degree. 
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TABLE. 

T-henno.  Feet. 


The  altitude,  thas  found,  will  be  to  the  altitude  cor- 
rected for  the  density  of  the  air,  inversely,  as  the 
mean  height  of  the  barometer,  at  the  two  stations,  is 
to  30  inches ;  therefore, 

RuLfi. — Multiply  the  mean  height  corresponding 
to  the  mean  temperature  of  the  two  barometers 
(found  in  the  Table)  by  the  tenths  of  an  inch  in  the 
difference  of  the  two  barometers,  and  this  product  by 
30 ;  divide  this  last  product  by  the  mean  height  of 
the  two  barometers,  and  the  quotient  will  be  the  an- 
swer, or  height  required,  with  the  errour  of  a  few 
feet  only,  if  the  height  be  less  than  a  mile.'* 


122.  At  the  first  station,  suppose  the  barometer  to  stand  at  29, 
and  the  thermometer  at  60 ;  at  the  second  station,  the  barometer 
at  28,  and  the  thermometer  at  40 :     What  is  the  height  of  the  2d 
station  or  the  distance  between  the  two  places  of  observation  ? 
Baromettn 
;  First  station      =29 
>  Second  station  =28 


32*^ 

86- 8G 

35 

87*49 

40 

8JB-54 

45 

89-60 

50 

90-66 

55 

91-72 

60 

92-77 

65 

93-82 

70 

94-88 

75 

9593 

80 

96-99 

Add 


i  sum=28-5=mean  height  of  the  two  barometers. 
29 
28  . 

Difference^  1=10  tenths  of  an  inch. 
Thermofneter. 
First  station     =60 
Second  station  =40 

60=meaD  height  of  the  two  thermometers,  against 
which,  in  the  Table  you  will' find  90*66,  the  mean  temperature  of 
the  two  barometers.  Now,  according  to  the  rule  90  66x10x30^ 
28*5=^964*3  feet,  the  Answer,  nearly. 

*  Let^  =  meanhd|;ht  of  the  barometer  at  its  two  ttatioDs,  (or  of  two  barom- 
eters, one  at  each  station)  in  inches ;  d  =  diffBTenoe  of  the  two  barometers  in 
tenths  of  an  inch ;  and  n  =  number  from  the  Table  answering'  to  the  mean  tern- 

30rfn 

perature  of  the  two  thermometers  accompanying:the  baraneter,  then  ' =  the 

h 
altitude  required  nearty. 


B  3 


Digitized  by 


Google 


394  or  THE  VAttJE  OF  COINS. 

Th^  Act  of  CoDgrese  of  April  29,  1816,  repulaling  the  currency 
within  the  United  States  of'tbe  gold  coins  of  Great  Britain,  France, 
iic.  enacted. 

That,  of  Ibe  gold  coin«  of  Great  Britain  and  Portugal, 
27  gr8.=  100  cents,  or  1  pwt.=88f  cents  ; 
OfFrance,27igr8.*=do.  do.  ^87^     do. 

Spain,     28|gr9.— do.  do.  =£=84       do. 

•  Cromis  of  France,  weighing  449gr8.=llt)cenl8,  or  l6Z.=117c. 
Fire  franc  pieces,  weighing  386gr8.=93-3  ct«.  or  loz.=ll€ct8. 
The  Spanish  dollar,  weighing  not  less  than  415gr».=100  cents. 

5f  the  weight  and  purity  of  the 
i  416gr8.  and  to  contain  STtJgra. 

id  is  J4-44  in  the  United  States. 
e,  at  four  shillings  and  six  pence 
^s  and  six  pence  of  English  silver 
ore  siiFcr,  being  8grs.  less  than  i^ 

indard  Gold  in  England,  contains 
»)ned  into  J&46  14s.  6d.  or  11214 
ontains  113  OOiegrs.  of  pure  gold. 
)f  pure  gold,  and  hence  the  pound 
^       ^  2,  and  hence  the  dollar  is  worth 

in  English  gold  48.  4"6666d. 

.  One  pound  Troy  of  Standard  siker  in  England  contains  6328gT«. 
of  pure  silver,  and  is  coined  into  66  shillings  or  792  pence.  As  the 
dollar  contains  371igrs.  of  pure  silver,  the  dollar  is  worth  in  Eng- 
lish silver  48.  7  1858d. 

In  a  pound  sterling  thfere  is  1614>545grs.  of  pure  silver,  which 
is  equal  in  silver  to  $4*34  8943. 

Taking  the  mean  of  the  values  of  the  dollar  and  the  pound  ster> 
ling  in  gold  and  silver, 

The  value  of  the  dollar  is  4s  6-8757d.  sterling. 

And  the  value  of  the  pound  sterling  is  ^4*45-7331. 

This  mean  value  of  the  dollar  and  the  pound  sterling  is  very  near 
the  values  at  which  they  are  commonly  estimated. 

[Sec  <*  Report  of  the  Secretary  of  Stale  upon  Weights  and  Meat* 
nres,"  appendix  C.  to  Congress,  Feb.  1821.] 

The  standard  price  of  gold  in  England,  is  £3  17s.  10^.  an  oz. 
and  of  silver  5s.  2d.  an  oz.  The  standard  weight  of  the  English 
j^qinea  is  5pwt.  9}grs. ;  but  it  usually  weighs  5pwt.  8grs. 

The  standard  coin  of  France  is  to  contain  one  tenth  of  alloy,  and 
the  standard  value  of  gold  to  silver  is  15  to  1. . 
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The  (oWovf'mg  Tallies  are  calctihted  accordiog^  to^the  T«lne  of 
Foreign  Gold  established  by  act  of  CoDgreas,  April  29, 1916. 


TABLE  I. 

V^alue  o{  English  and  Fortug^uese 

Gold,  in  dollars,  cents,  and  mills, 

throog^hout  the  United  States. 

Gr. 

Ct^  m. 

Pwts. 

$   cts. 

>   I 

3     7 

1 

0  88f 

^ 

7     4 

2 

1   77a 

3 

11      1 

3 

2  66f 

4 

14     8 

4 

3     56 

5 

18^  0 

5 

4     44 

6 

22     2 

G 

5  33i 

7 

25     9 

7 

6  32 

8 

29     6 

8 

7  11 

9 

331.  0 

9 

8     0 

10 

37     0 

10 

8  89 

n 

40     7 

11 

9  775 

12 

44     4 

12 

10  66 

13 

48     1 

13 

11  551 

14 

51     8 

14 

12  44 

15 

55     5 

15 

13  331 

16 

591  0 

16 

14  22 

17 

63     0 

17 

16  11 

18 

66|  0 

18 

16     0 

19 

70     4 

19      . 

16  89 

20 

74     0 

loz. 

17  771 

21 

77}  0 

81I  0 

J^ote.   88  J  cents, 

22 

the  value  of  1  pen- 

23 

ny-weight  of  Eng. 

and  Portugs.  Oold.| 

TABLE  II. 


Value  0/  French  Gold,  in  doUs.  cents, 
and  miHs,  in  the  United  States. 


Gr. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


Cts.  m. 

3  6^4^ 

7  3 
10  9 
14  6/, 


18 
21 


25  4/^ 
29  1 
32  7^^ 
36  3^, 
40  0 
43  6^S 
47.3 
50  9 
54  5i 


2 
8 
4  • 


58 
61 
65 
69 
72  7 
76  3^^, 
80  p 
83  6tV 


Pwt 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16> 
.17 
18 
19 

loz. 


$  Cts. 

0  87 

1  74 

2  61; 

3  49 
4 
5 
6 
6  98 


36a 
23i 
iO| 


7  .85J 

8  72 

9  59 

10  47 

11  34^ 

12  21I 

13  08} 

13  96 

14  83} 
15^7 

16  57 

17  45 


^ 


Jfote.  87i  cents 
is  the  ralue  of  \ 
pwt.  of  Fre.  Gold. 


SlSiS 

oSS5355iEw5»-ococ3^d5Cn4^C*ok>N*9 

< 

1 

n 

^? 
^1 

1 
1 

1 

CD -J  *5  ^  05  o>  cn  en  Cn  i^  "l^  "t^  w  w  w  ♦§  >o  ♦©  •-»  ^  ^           2 

O^Ci900)0»COOd^<£>CntOOOCJ«^06i^^<*qi^O*409Cr 

1? 

4- 

o5cncn»;*»Ci9)«*-oo^oo*90)cncn4^C9)o*^  0^ 

00C0^»«.^O<|C0O>«*.S«*^00OK)C3Cpa>0DO 
O0>K)C0*.OOK>C04^Oa>i#00ii*'O^K)0D*.g- 

> 
n 
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N.  Hamp. 

New     Jer- 

shire, 

New  York 

sey,    Penn- 

South Caro- 

Canada 

* 

FecTend 

Massachu* 

and 

sylvania, 

lina  and 

and  Nora- 

French. 

Money. 

8ett8,R.Isl- 
aad,  Con. 

North  Ca- 
rolina. 

Delaware, 
and  IVftiry- 

Geoi^ia. 

SCO  tin. 

^    c- 

feVirginia. 
Jj   s.    <1. 

land. 

i 

Jt;.    8.  d. 

je    8.    d. 

£        8.    d. 

Jt;     s.    cl. 

u     Sou. 

00  1 

•        il 

II 

A 

H 

i 

00  2 

Hi 

1« 

l/o 

lA 

n 

00  3 

^h 

2if 

2t\ 

m 

H 

;3  3,v 

00  4 

m 

H\ 

3/. 

2/. 

2i 

«6 

.4i 

0-0  5 

3? 

4  f 

4A 

2i 

3 

51 

00  6 

4A 

^i* 

&A 

3/. 

3| 

6A 

00  7 

SjV 

m 

6/. 

311 

4i 

7^ 

0-0  8 

m 

m 

V. 

m 

4| 

8  t 

00  J) 

6H 

m 

^tV 

^h 

6! 

9,^ 

0  1  0 

'''  1 

n 

9 

6  § 

6 

10  \ 

■r:    (.: 

1  2  1 

^  A 

1   6 

11   1 

1   0 

1      1 

0-3  0 

19| 
30^ 

2  4| 

2  3 

1   .4| 

1   6 

1  n  i 

0-4  0 

3  ^ 

4  0 

3  0 

1    10  1 

2  0 

2     ^ 

0'5r 

3  9 

2     4^ 

2  6 

2   12  4 

0  0  0 

3  7  i 

4  9? 

4  6 

•  2     9  1 

3  0 

3     3 

070 

4  2  1 

6  71 

5  3 

3     3  J 

3  6 

3  13  1 

0  8  0 

4  9  1 

6  4| 

6  0 

3     8  1 

4  0 

4     4 

\ 

0-9  0 

5  4  1 

7  2| 
8  0 

6  9 

4     2  1 

4  6  J 

4   14  1 

100 

6  0 

7  6 

4    8 

50 

5    5 

S^  0 

12  0 

16  0 

15  0 

9    4 

10  0 

10  10 

3-0  0 

18  0 

1     4  0 

1    2  6 

14    0 

15  0 

15  15 

40  0 

1     4  0 

1  12  0 

1  10  0 

18    8 

1    0  0 

21    0 

50  0 

1   10  0 

2    0  0 

1  17  6 

1     3    4 

1     6  0 

26    5 

6-0  0 

1   16  0 

2    8  0 

2    5  0 

1     8    0 

I  10  0 

3!   10 

7-0  (• 

2    20 

2  16  0 

2  12  6 

1   12    8 

1  15  0 

36  15 

80  0 

2    8  0 

3    4  0 

3    0  0 

1   17    4 

2    00 

42    0 

OK)  0 

2  14  0 

3  12  0 

3    7  6 

2    2    0 

2    50 

47    5 

10-0  G 

3    0  0 

4    0  0 

3  15  0 

2    6    8 

«   2  10  & 

62  10 

20-0  0 

6    0  0 

8    0  0 

7  10  0 

4  13    4 

5    0  0 

105    0 

300  0 

0    0.0 

12    0  0 

115  0 

7    0    0 

7  10  0 

157  30 

400  C 

12    0  0 

16    0  0 

15    0  0 

9    6     8 

10    0  0 

210     0 

60^  C 

COO  tj 

15    0  0 

20     0  0 

18  15  0 

11   13    4 

12  10  0 

262  10 

18    00 

"iA    0  0 

22  10  0 

14    0    0 

15    0  0 

315     0 

70-0  C 

21     0  0 

28    0  0 

26     5  0 

16     6     8 

17  10  0 

367  10 

80-0  C 

24    0  0 

32    0  0 

30    0  0 

18  13    4 

20    00 

420    0 

do-oc 

1    27     0  0 

1  36    00 

33  15  0 

21     0    0 

22  10  0 

472  10 

100-0  t 

•    ^50    0  0 

^10    0  0 

37  10  0 

23    6     8 

25    0  0 

a^    0 

200-0  C 

>    60    0  0 

80    0  0 

75    0  0 

46  13    4 

50    0  0 

1050    0 

3000  C 

)    90    0  0 

120    0  0 

112  10  0 

70    0    0 

75    0  0 

1575     0 

400-0  ( 

)  120    0  0 

160    0  0 

150    0  0 

93    6    8 

100  .0  0 

2100    0 

500-0  C 

)  150    0  0 

200    0  0 

187  10  0 

116  13    4 

125    0  0  J2625     0" 

600-0  ( 

)  180    0  0 

240    0  0 

225    0  0 

140    0    0 

1.30    0  0 

3150.  0 

700-0  ( 

)  '210     0  0 

280    0  0 

262  10  0 

163     6     8 

175    0  0 

3675    0 

6000  ( 

)  240     0  0 

3^    0  0 

300    0  0 

186  13    4 

200    0  0 

4200    0 

900-0  ( 

)  270    0  0 

360    0  0 

337  10  0 

210     0    0 

225    0  0 

4725    0 

1000-0  ( 

)|rJ60    0  0 

400   D  0 

375  '  a  0 

233    e     8 

250    0  0 

5250    0 
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J97 

N.  Ham. 

N.  Jersey, 

' 

Mail. 

Federal 

New  York 

Pennsyl- 

S.Carolina 

English. 

French 

R.l8laDd, 

Coin, 

and  North 

Fania,  De- 

and 

Money. 

Money. 

Con.  and 

Carolina. 

laware,  & 

^  Geonria. 

Virginia. 

Marylao^f                     f 

£      s.d. 

$     Cts. 

Jt;       8.     d. 

Jj     8.    d. 

£      8.     d. 

^      a.  d.   Lir.     ^boii.| 

--^ 

^ 1 

001/y           H 

11 

I 

J 

Tour.  S  111 

k*^ 

^^^2 

0  o^        2| 

H 

1* 

n 

211 

3 

'  004^                4 

3J 

2J 

H 

^} 

4 

0  Obi               61 

6 

31 

3 

^^{ 

5 

006U 

H 

6| 

•    H 

3^ 

'J 

6 

0081 

8 

n 

H 

n 

8  J 

■       7 

009IJ 

H 

8| 

H 

H 

10/i 

8 

Olli 

lOf 

10 

.  H 

6 

11    'i 

0 

0  121 

1  0 

Hi 

7 

6J 

13  i 

10 

oisi 

J  n 

lOi 

n 

7^ 

llA 

11 

0-15^; 

12! 

1  IJ 

H 

A 

1  3 
16^V 

1  0 

0I6| 
0-334 
0-50 

1  4 

1  3 

9| 

9 

17  1 

20 

28 

26 

1    65 

1  6 

115  ' 

30 

4  0 

39 

2    4 

23 

2  12  i 

3  10    J 

40 

0-66| 

64 

60 

3  n 

30 

50 

083^ 

68 

63 

3  105 

39 

4  1  i 

5  6 

60 

100 

80^ 

7  6 

4    8 

4  6 

70 

M6J 

94 

8  9 

5    63 

63 

6  2  4 

7  0 

80 

1-33^ 

10  8 

10  0 

6    2, 

60 

90 

1-60 

12  0 

11  3 

7    0 

69 

7  17  1 

8  16 

10  0 

.   1-66| 

13  4 

12  6 

7  n 

76 

1  00 

3-33^ 

1     6  8 

1    60 

t5    6« 

16  0 

17  10 

2  00 

.    6-661 

2  13  4 

2  10  0 

1  11     Ig 

1  10  0 

35    0 

, 

300 

10-00 

4    00 

3  16  0 

2    6    8 

2    60 

62  10 

400 

13-33^ 

6    68 

6    00 

3    2    2{ 

3    00 

70    0 

6  00 

16-66I 
20  00 

6  13  4 

6    60 

3  17    ^ 

3  16  0 

87  10 

600 

8    00 

7  10  0 

4  13    4 

4  10  0 

105    0 

700 

23  331 

9    6  8 

8  16  0 

6    8  lOf 

5    60 

122  10 

800 

26-66| 
3000 

10  13  4 

10    0  0 

6    4    6} 

6    00 

140    0 

j     9  04) 

12    0  0 

11     50 

7    0    0 

6  15  0 

157  16 

10  0  0 

33-33i 

13    6  8 

12  10  0 

7 15  ^ 

7  10  0 

176    0 

2000 

-66  66f 

26  13  4 

25    0  0 

15  11     I| 

16    0  0 

360    0 

3OO0 

100  00 

40    0  0 

37  10  0 

23    6    8 

22  10  0 

625    0 

40  0  0 

133-33^ 
166661 
200  00 

63    6  8 

60    00 

31     2    2J 

30    0  0 

700    0 

60  0  0 

66  13  4 

62  10  0 

38  17    9j 

37  10  0 

875    0 

CO  0  0 

80    0  0 

75    0  0 

46  13    4 

46    0  0 

1060    0 

70  OG 

^    ^3-331 
266  G6f 

93    6  8 

87  10  0 

64    8  10{ 

52  10  0 

1226    0 

JBOOC 

106  13  4 

100    0  0 

62    4    5{ 

60    0  0 

1400    0 

90  0  0 

300-00 

120    0  0 

112  10  0 

70    0    0 

67  10  0 

1676    0 

jioooc 

333  33i 

133    6  8 

125    0  0 

77  16    6} 

76    0  0 

1760    0 

1200  0  C 

666  66§ 

266  13  4 

260    0  0 

165  11     ljil60    0  0 

3600    0 

'300  OC 

>  1000  00 

400    0  0 

376    00 

233    6    8    226    0  0 

6260    0 

[iOOOC 

>  1333-33 

533    6  8 

600    0  0 

311     2    25300    0  0 

7000    0 

1600  Of 

>  1666-66 

666  13  4 

625    0  01388  17    95|375    0  0 

8760    0 
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TABLES. 


TABLE 

9t  THE  VALVE  OP  SEVERAL  riBCSS  OF   COCr,  IN  THE  FEDERAt  C0IJr,  ABO 
THE  SEVERAL  CITRREK(;iES  OF  THE  VNITED  STATES. 


N.  Hamp. 

1 

N.  Jersey, 

Federal 

Mass. 

New  York 

Pennsylva- 

S. Carolina 

Coin. 

R.  I8lai»d, 

and  North 

nia,    Dela- 

and 

Con.  and 

Carolina. 

ware  and 

Geqigia. 

Viiginia. 

Maryland. 

CenU. 

£    8.  d. 

F 

8. 

d. 

£    s.     d. 

£      8.    d. 

^ofa  Dollar 

006  i 

H 

6 

H 

3i 

^ofaPistareen 

010 

Vir.    8* 

9i 

9 

^ 

f  of  a  Dollar 

Oil  i 

8 

10| 

10 

6f 

i  of  ditto 

012  i 

9 

1 

0 

^H 

7 

A  Pistarcen 

020 

1  2f 

1 

6 

1     6 

lU 

Ad  Eng.  Shilling 
f  of  a  Dollar 

022  f 

1  4 

1 

n 

1     8 

1    04 

0-26 

1  6 

2 

0 

1    104 

1    i 

Half  ditto 

0-50 

3  0 

4 

0 

3     9 

2     4 

A  Dollar 

100 

6  0 

8 

0 

7     6 

4     8 

French  Crown 

MO 

6  7 

8 

H 

8     3 

5.    1} 

pwt.  gr. 

Pr.  Guinea  5     6 

4-64  i 

1     7  3i 

1 

16 

H 

1   14     0 

t     1     24 

Eo.Guinea  6     6 

4-66  f 

1     8  0 

t 

17 

4 

1   15     0 

I     1     3| 

^Johann.  9     0 

8-00 

2     8  0 

3 

4 

0 

3     0     0 

1   17     4 

Pistole        4     b 

3-53  i 

i      1  2| 

1 

8 

3 

1     6     6 

16     6 

Moidore     6  18 

600 

1    16  0 

2 

8 

0 

2     6    0 

1     8     0 

Donbloonl?     0 

14  66  1 

4     8  0 

6 

16 

0 

5  12     0 

3  10     0 

Table  op  REFiifER's  Weights. 


Blanks 

24  =i=  1  Perrot 
480  =  20  =    1  Mite. 
9600  =.  400  =  20  =  1  Grain. 


JVbfc.  What  they  denominate  a 
carat  is  the  ^  of  a  ft  an  oz.  or 
any  other  weight. 


Dutch  Weights  for  Gold  and  Silver. 

Note,  32aces=:1  engel,  20engel8s=]  onnce,  8  ounces^  Jmark, 
for  fross  gold.  Also,  24  parts==l  grain,  12  grains=s=]  carat,  24 
carata=:=l  mark,  for  fine  gold. 

The  mark  weights  are  1  per  cent,  lighter  than  onr  troy  weight. 
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Groodsor 

atiper   1 

at  1  per 

at 

1*1 

[)cr 

at  2  per 

at  2i  per 

at3pe-T 

stock-sold. 

cent 

d. 

c 

o" 

But. 

cent. 

cent. 

cent. 

cent.     1 

Shitt.   1 

£ 

s. 

0  0 

0 

0 

0 

0     0  0 

0     0  W 

0     0  0 

2 

0 

0 

0, 

0 

0  Oi 

0 

0 

Oi 

0   0  m 

0     OOi 

0    OOi 

...  3 

0 

0 

^1 

0 

0  0\ 

0 

0 

Oi 

0     0  Oi 

0     0  01 

0     0  1 

4 

0 

0 

^i 

0 

0  Oi 

0 

0 

Oi 

0     0  0} 

0     0  1 

0    0  l4 

•      6 

0 

0 

^t 

0 

0  Oi 

0 

0 

Oi 

0     0  1 

0     0  li 

0     0  11 

e 

0 

0 

oi 

0 

0  0} 

0 

0 

0     0  U 

0     0  IJ 

0     02 

7 

0 

0 

oi 

0 

0  0} 

0 

0 

u 

0     0  li 

0     02 

0    0  2i 

8 

0. 

.0 

oi 

0 

0  1 

0 

0 

H 

0   0  u 

0     0  24 

0    0  2| 

9 

0 

0 

oi 

0 

0  1 

0 

0 

H 

0     0  2 

0     0  2i 

0     03 

JO 

0 

0 

oi 

0 

0  u 

0 

0 

H 

0     0  2i 

0     0  3 

0    0  3j| 

11 

0 

0 

oi 

0 

0  u 

0 

0 

11 

0     0  2i 

0     0  3. 
0    0  3| 

.0     0  3} 

12 

0 

0 

Oi 

0 

0  li 

0 

0 

2 

0     0  21 

0    0  4i 

13 

0 

0 

OJ 

0 

0  li 

0 

0 

2i 

0     0  3 

0     0  3} 

0    0  4i 

14 

0 

0 

Of 

0 

0  11 

0 

0 

2i 

0     0  3i 

0     0  4 

0    05 

15 

0 

0 

Of 

0 

0  li 

0 

6 

2i 

0     0  3i 

0     0  4i 

0    05i 

16 

0 

0 

Oi 

0 

0  2 

0 

0 

21 

0     0  31 

0     0  4^ 

0     0  5i 

17 

0 

0 

1 

0 

0  2 

0 

0 

3 

0     0  4 

0     0  5 

0     06 

18 

0 

0 

1 

0 

0  2\ 

0 

0 

3 

0     0  4i 

0     0  6i 

0     0  6i 

19 

0 

0 

1 

0 

0  2i 

0 

0 

3i 

0     0  4i 

0     0  6* 

0    0  6* 

Pounds  \ 

0 

0 

u 

0 

0  2i 

0 

0 

3i 

0    0  41 

0     06 

0    07 

.2 

0 

0 

2i 

a 

0  5 

0 

0 

lOl 

0     0  9i 

0     1  0 

0     1  2i 

3 

0 

0 

3f 

0 

0  7 

0 

0 

0     1  2i 

0     1  6 

0     1  9i 

4 

0 

0 

5 

0 

0  9i 

0 

1 

2\ 

0     1  7 

0     20 

0     2  4* 

5 

0 

0 

6 

0 

1  0 

0 

1 

6 

0     2  0 

0     26 

.    0     30 

6 

0 

0 

n 

0 

1  ^i 

0 

1 

9i 

0    2  4* 

0    30 

0    3  7 

7 

0 

0 

3 

0 

1  41 

0 

2 

1 

0    2  9i 

0     36 

0     4  21 

8 

0 

0 

0 

17 

0 

2 

41 

0     3  2i 

0     40 

0    4  91 

9 

0 

0  lojj 

0 

1  94 

0 

2 

8i 

0     3  7 

0    46 

0   54; 

0     60 

}0 

0 

1 

0 

0 

2  0 

0 

3 

0 

0     4  0 

0     60 

20 

0 

2 

0 

0 

4  0 

0 

6 

0 

0     8  0 

0  10  0 

0  12  0 

30 

0 

3 

0 

0 

6  0 

0 

9 

0 

0  12  0 

0  15  0 

0  18  0 

40 

0 

4 

0 

0 

8  0 

0 

12 

0 

0  16  0 

1     00 

1     40 

60 

0 

6 

0 

0 

10  0 

0 

15 

0 

1     0  0 

1     5  0 

1   10  0 

60 

0 

6 

0 

0 

12  0 

0 

18 

0 

1     4  0 

1   10  0 

1   16  0 

70 

0 

7 

0 

0 

14  0 

1 

1 

0 

1     8  0 

1   15  0 

2     20 

80 

0 

8 

0 

0 

16  0 

1 

4 

0 

1   12  0 

2     00 

2     80 

90 

0 

9 

0 

0 

18  0 

1 

7 

0 

1   16  0 

2.  5.0 

2  14  0 

100 

0 

10 

0 

1 

0  0 

1 

10 

0 

2     0  0 

2  10  0 

3     00 

200 

1 

0 

0 

2 

0  0 

3 

0 

0 

4     0  0 

5     00 

6     00 

300 

1 

10 

0 

3 

0  0 

4 

10 

0 

6     0  0 

7  10  0 

9     00 

400 

2 

0 

0 

4 

OO 

6 

0 

0 

8     0  0 

10     0  0 

12    0  0 

600 

2 

10 

0 

6 

0  0 

7 

10 

0 

10    0  0 

12  10  0 

15    00 

600 

3 

0 

0 

6 

0  0 

9 

0 

0 

12    0  0 

15     0  0 

18     0  0 

700 

3 

10 

0 

7 

0  0 

10 

10 

0 

14     0  0 

17  10  0 

21     0  0 

800 

4 

0 

0 

8 

0  0 

12 

0 

0 

16     0  0 

20     0  0 

24     0  0 

900 

4 

10 

0 

9 

0  0 

13 

10 

0 

18     0  0 

22  10  0 

27     0  0 

1000 

5 

0 

0 

10  0  0 

16 

0 

0 

20     0  0 

25     0  0 

30     00 
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TAWiES. 


A  TABLE 

/  THE  RKTURN8  OF  THE  ITEAT  PROCEEDS  OF  AK  ACCOrXTT  OF  SALfii 
FROM  A  FACTOR  TO  Hl8  EMF1.0T£R>  RESERVING  HIS  COVMlSSIOirS  FOR 
REMITTAKCE. 


Sum  to  be 

Sum  to  be 

feum  tobc 

i    Sum  to  be 

Neat  Pro- 
cceds. 

remitted, 
reserving 

remitted, 
reserving 

Neat  pro- 
ceeds. 

remitted, 
rescrviiig2t 

remitted^ 
i  reserving  6 

2iperct. 

5  per  cent 

per  ct.  com 

-  per  ct  com- 

commisn. 

commisn. 

mission. 

mission. 

a  s.  d. 

i>  s.    d. 

£  8.    d. 

£   s.d. 

£        8.       d. 

£        9.      d. 

3 

3 

2f 

6  00 

5  17    01 

5  14  ^' 

4 

'    ■   ■    4 

31 

7  0  0 

6  16    7 

6  13    4 

5 

5 

4f 

8  00 

7  16     U 

7  12  ■  4J 

6 

5l 

51 

90  0 

8  15    74 

8  11     5\ 

7 

6! 

ei 

10  0  0 

9  15     li 

9  10    5} 

8 

71 

7i 

20  0  0 

19  10    3 

19    0  11* 

9 

81 

8i 

30  0  0 

29    5    4^ 

28  U     5i 

.      10 

91 

9i 

40  0  0 

39    0    5i 

38     1   101 

11 

lOi 

lOi 

5000 

48  15    7i 

47  12    44 

1     0 

Hi 

lU 

60  0  0 

58  10 .  8| 

57    2  101 

2    0 

1  Hi 

1   101 

70  0  0 

68    5  10 

66  13    4 

3    0 

2  lU 

2.l0i 

8000 

78    0  lU 

76    3    9* 

4    0 

3  101 

3    91 

900  0 

87  16     1 

85  14    34 

5    0 

'  4  105 

4  n 

100  0  0 

97  11     21 

95    4    9 

6    0 

5  lOi 

5    8i 

2000  0 

195    2    M 

190    9    61 

7    0 

.6  10 

6    8 

30000 

292  13    8 

285  14    3i 

8    0 

7    91 

7    7i 

4000  0 

390    4  lOi 

380  19    04 

9    0 

8    9i 

8    6f 

50000 

487  16     H 

476    3    94 

10    0 

9    9 

9    6\ 

6000  0 

585    7    31 

571    8    6} 

1    0    0 

19    64 

19    Oh 

700  0  0 

682  18    4i 

666  13    4 

2    0    0 

1  19    0* 

1  18    U 

800  0  0 

780    9    9 

761  18     1 

^00 

2  18  eh 

2  17     11 

90000 

878    0  111 

857    2  10 

4    0    0 

3  18    Oi 

3  16    Si 

1000  0  0 

975  12    2i 

952    7    1\ 

.6    0    0 

4  17    61 

4  15    2J 

Sappose  I  have  the  neat  proceeds,  or  balance  of  an  account  of 
sales  3251.  17s.  9d.  in  my  hands  and  would  make  remittance  to  mj 
employer,  reserving  my  commission  at  2^  per  cent.  What  sum 
most  foe  remitted,  so  that  my  employer's  account  may  be  closed  ? 

£  9.    d.  ^        .  ^ 

rsoo   0  0' 

20    6  0 


Against 


stands. 


£ 

•292 
19 
4 


d. 
8 
3 

ei 

9 
10 

8| 


To  be  remitted  ^317  18  9^  Answer. 
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TABLES.  40J 

A  TABLE, 

WIEWIJTG   THB  NUMBER  OP  DAYS  FROM  AI»Y  DAT   IJT  ANT  MONTH  TO  TH* 
8AMB   DAY   IN  ANY   OTHER   MONTH   THROUGH   THE   YEAR. 


The  Use  of  the  preceding  Table  of  namber  of  days,  will  easily 
Appear  from  the  followioe  examples. 

Suppose  the  namber  of  days  between  the  first,  or  10th,  or  30tb» 
&c.  of  January,  and  the  1st,  or  10th  or  30th,  ^c.  of  October,  were 
required  :  Look  in  the  column  under  January  for  October,  and 
against  that  month  you  will  find  273,  which  is  the  number  of  days 
between  the  said  times ;  and  so  for  the  days  between  any  other 
two  months. 

If  the  given  days  be  different,  it  is  only  adding  or  subtracting  their 
inequality  to  or  from  the  tabtdar  number. 

How  many  days  from  the  6th  of  April  to  the  12th  of  Japoary  ? 
From  the  6th  of  April  to  4he  6th  of  January  is  275,  and  adding  the 
6  overplus  days»,it  makes  281  days.  And  from  the  5th  of  June  to 
the  1st  of  February  is  240  days. 

Note,  After  February  31  (in  leap  years)  increase  each  num* 
ber  with  an  unit  or  1. 


Q  r^ 
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40J  TABLES. 

A  Table  v/the  Measure  of  Length  of  the  principal  places  in  Europe, 

compared  xcith  the  Atnerican  yard. 

100  Aunes  or  Ella  of  England,          .....  =125 

100 of  Holland  or  Amsterdam,  Harlem,  Lcyden^ 

the  Hagiie,  Kotterdam,  Nuremberg,  and  >  =s    75 
other  cities  of  Holland,                                y 

100  — —  of  Barbanl,  or  Antwerp,          .  -         -         r  ="76 

100  —  of  France  and  Oznaburg,           -         -         -  =^128^ 

100 — >- ofHamborg,  Frankfort,  Leipsick, Bern,  &  Basil,  =     6^ 

100  ofBreslau, =     60 

100 of  Dantzick,              =661 

100 -—— of  Bergen  and  Drontbeim,         .         .        .  ==     68^- 

100 of  Sweden  and  Stockholm,        -        -        -  =;    65| 

100  of  St.  Gall,  for  Imens,       -         -        -         .  =     87| 

100  of  ditto  for  cloths,             ....  =»     67 

100  ofGeneya.                .         .         -         -         -  =  124^ 

100  , Canes  of  Marseilles  and  Montpelier,          -        -  =214^ 

100  of  Thouloose  and  High  Languedoc,  -         -  ==  200 

100  of  Genoa,  of  9  palms,       -     .  -         -         -  =  245^ 

100  ofKonoe,         • =  227i 

100  Varas  of  Spain,      .-         -         ...        -  =     93i 

100  of  Portugal,    -         -         ...         .  =a  123 

100  Cayidos  of  Portugal, =75 

100  Brassea  of  Venice,  ...--=     73| 

100  of  Bergamo,              -         -         -    '     "         -  =?     71t 

100  — —  of  Florence  and  Leghorn,          •         "         "  ="64 

100  of  Milan,          -         -         -         -         -         -  =     58i 

The  use  of  the  follomng  Table  ^dii^txt^  how  to  bvy  and  sell  by  the 

htmdred. 

If  y6u  bny  or  sell  any  thmg  by  the  great  hundred  (1 12lfe)  apd 
desire  to  know,  by  the  %,  wbat  the  hundred  is  valued  at,  observe 
the  following  examples. 

1.  If  you  buy  sugar  at  6ld.  per  ft,  look  for  6}d.  in  the  left  hand 
column  of  the  Table,  against  it  in  the  second  coluoin,  you  will  find 
£3  3s.  which  is  the  value  of  icwt.  at  that  rate. 

2.  If  Icwt.  (112ife)  cost  £9  4s.  4d.  to  know  how  much  it  is  per 
ft,  look  £9  4s.  4d.  in  the  fourth  column,  and  against  it  in  the  next 

*left  hknd  column,  you  will  find  Is.  7ld.  which  is  the  price  per  ft. 

Again,  If  you  buy  one  hundred  weight  of  goods  for  91.  48.  4d. 
and  retail  it  at  Is.  9Jd.  per  ft,  it  comes  at  that  rate  to  101.  3s. ;  then 
take  91.  4s.  4d.  from  101.  3s.  and,  by  the  remainder,  you  will  find 
that  you  have  gained  IBs.  8d. 

And  in  this  manner  you  may,  with  ease,  calculate  any  quantity 
by  the  following  Table. 


Digitized  by 


Google 


TABLES* 


403 


A  iTABLfi   DlBErriV6   HOW  TO  BUT   ASB  SELL  BX  THE  RUVX>IiBB. 


(1. 

f 
i 

1 

^   8.   d. 

0  2  4 
0  4  8 
0  7  0 
0  9  4 

s.  d. 

1   Oi 

1   Oi 

1    1 

£     8.  d. 

5  14  4 

5  16  8 

6  19  0 
6  1  4 

8.  d. 

2  01 
2  Oi 
2  01 
2  1 

2  H 
2  U 
^     ll 
2  2. 

£    9.  d. 
116  4 
11   8  8 
11  11  0 
11  13  4 

il 

0  11  8 
0  14  0 
0  16  4 
0  18  8 

1.  li 

w 

6  3  £ 
6  6  0 
6  8  4 
6  10  8 

11  15  8 

11  18  0 

12  0  4 
12  2  8 

It 

3 

1   1  0 
1  3  4 
1  5  8 
1  8  0 

I      Hi 

1  a 

1  3 

6  13  0 
6  15  4 

6  17  8 

7  0  0 

2  21 
2  24 
2  21 
2  3 

12  5  0 
12  7  4 
12  9  8 
12  12  0 

3* 
4 

1  10  4 
1  12  8 
1  15  0 
1  17  4 

1   3i 

1  s] 

1  3i 
1  4 

7  2  4 
7  4  8 
7  7  0 
7  9  4 

2  31 

2  3| 
2  4 

12  14  4 
12  16  8 

12  19  0 

13  1  4 

4i 
4i 

5 

1  19  8 

2  2  0 
2  4  4 
2  6  8 

1  4i 

i  Ji 

1  6 

7  11  8 
7  14  0 
7  16  4 
7  18  8 

2  41 
2  4^ 
2  41 
2  5 

13  3  8 
13  6  0 
13  8  4 
13  10  8 

6 

2  9  0 
2  11  4 
2  13  .8 
2  16  0 

1  6J 

i  n 

1  G 

8  1  0 
8  3  4 
8  5  8 
8  8  0 

2  5^ 
2  6 

13  13  0 
13  15  4 

13  17  C 

14  0  0 

s 

?' 

2  18  4 

3  0  8 
3  3  0 
3  6  4 

1  U} 
1  6i 
.  1  61 
1  T 

8  10  4 
8  12  8 
8  15  0 
8  17  4 

2  61 
2  6i 
2  61 
2  7- 

14  2  4 
14  4  8 
14  7  0 
14  9  4 

7i 

5* 

3  7  8 
3  10  0 
3  12  4 
3  14  8 

1  n 

1  It 

1  8 

8  19  8 
.9  2  0 

9  4  4 
9  6  8 

2  71 
2  74 
2  71 
2  8 

14  11  8 
14  14  0 
14  16  4 

14  18  8 

3  17  0 

3  19  4 

4  1  8 
4  4  0 

i  It 

1  s 

9  9  0 
9  11  4 
9  13  8 
9  16  0 

2  81 
2  8i 
2  81 
2  9 

15  1  0 
15  3  4 
15  5  8 
15  8  0 

9J 
10 

4  6  4 
4  8  8 
4  11  0 
4  13  4 

1  9i^ 
1   10 

9  18  4 
10  0  8 
10.  3  0 

10  5  4 

2  91 
2'  9i 
2  9| 
2  10 

15  10  4 
15  12  8 
15  15  0 
15  17  4 

101 
10^ 

1?' 

4  15  8 

4  18  0 

5  0  4 

5  2  8 

•  1  10{ 
1  10^ 
1  10? 

I  It 

10  i  i; 

10  10  0 
10  12.4 
10  14  C 

iii  lUJ 
2  10^ 
2  10^ 
2  11 

15  19  8 
10  2  C 

16  -4  4 
16  6  h 

iif 

12 

5  5  0 
5  7  4 

5  9  8 

6  12  0 

1  IW 

1  lU 

1  III 

2  0 

10  17  0 

10  19  4 

11  1  8 
114  0 

2  11' 
2  lU 

2  111 

3  0 

16  9  0 

16  11  4 

J6  13  8 

16  16  0 
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•  A  Comparison  of  the  Affitrican  fhot  with  the  Fe^  of  <^erCtnmirie$. 

The  American  Foot  being  divided  into  1000  part«,  or  into  IS 
inches*  the  feet  of  several  other  conntries  will  be  as  follow. , 

Parts.  Inch.  Dec. 

America,      ....       looo  ------  12- 

London, 1000 12- 

Antwerp, 946  -----    -  11-352 

Bologna,     ...     -     -     1204 14448 

Bremen, d64  -     -     -     -    -     -  11  668 

Cologne,  -     -     .     -     •        964  ------  11  448 

Copenhagen,     •    -    -     -     966  -     -     -     .     -    -  11-680 

Amsterdam,    -     -    -    -      942  -    -    -    ^    .    ..  11-804 

Dantzick,     -----     944  -     -     -     .    -     -  11*32^ 

Dort, 1184  .-.--.  14'208 

Frankfort  on  Ihe  Main,        948  ------  11-376 

iTheGree^,     -     -     -         1007  - 12  084 

Lorrain,     --..;-        968  -     -     -     ^     -     -  11-496 

Mantua,-.    -     -     -     -        166a  ,     -     -    -     -     -  18828 

Mecklift, 919  '-•.--     -  11-0281 

Middleburg,      -     -    -     -     991 11-894 

France,     --'---      1066  --..--  12792 

Prague,       -     -     -     .        1026 12-312 

RhynelandorLeyden,         1033  .--.--:  12-396 

lliga,    .     -     -     •     -     .     1831  -..,-..  21972 

Roman, 967  - n-604 

Old  Roman,     -     -     .     .       970  -     ^    -    -    -    -  11-640 

Scotch, 1006  ..-.--  12060 

Stra&burgh;     -     ^     -     -       920  ------  11040 

Toledo,        .     ....     899  ^ 10-788 

Tnritf,       -     .     -     -     -      1Q62 -  12-744 

Venice,        ....        ^62  -    -    -    ^    .    -  13944 

A  Table  representing  the  Conformif^  of  the  noeights  of  the  principal 

trading  Cities  of  Europe  with  those  of  America. 
"     ;b.  .  of  America. 

100  of  England,  Scotland  and  Ireland,        -  =  lOOlb.  Ooz, 

100  of  Amsterdapi,  Paris,  Bordeaux,  du:.  =  J09      8 

100  of  Antwerp,  or  Brabant,         -         -  =104      2| 

100  of  Rouen,  the  Viscounty,  .        -  =  113     14 

100  of  Lyons,  the  city,  -      •-  ==    94       ? 

100  of  hoche.lle,  -        -        -  =  110      9 

100  of  Thoulouse,  and  Upper  Langnedoc,  =    92     .6 

100  of  Marseilles  and  Provence,        -  =    88     11 

100  of  Geneva,        ....  =  123 

100  of  Hamburg,  ^        ^        -        -  =  I07       4 

100  of  Frankfort,  -        -        -  t=  ni     ll 

100  of  Leipsick,        >•      .  -        -        -  =  104       5 

100  of  Bremen,  -        *        -        -  =  no      0 

100  of  Russia,         -  -         *  =     88       4 

100  of  Vienna  and  Trieste,  -        '  =  123      a 
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^  Table  rtprenniing  the  Conformtty  of  the  WeigUts  of  the  principat 
trading  Cities  of  Europe  wit k  those  of  America. 

lb,  •  of  America. 

100  of  Genoa,        .        -        -        -        -        . 

100  of  Legboro,         -        ^        -        -        ^ 

100  of  Milan, 

100  of  Venice,  -        -        -        .        . 

100  of  Naples,       .         -        ,         -        - 

100  of  SeFille,  Cadiz,  &c.  - 

100  of  Portugal, 

.    lOQ  of  Liege,  ^        • 

loo  of  Spain,        ^        .        - 
Kote,  The  Spanisl^  Arrobe  is  25  Spanish  poundtf. 


=  73 

=  77 

4 

=  65 

3 

=  66 

11 

=  64 

10 

=  103 

2 

=  77 

4 

=  104 

==97 

=  2^4 

4 

A  Table  to  cast  ap  Wagtes,  or  ex- 
penses, for  a  year,  at  so  much 
per  day,  week,  or  month. 


DayAby  weekAby  month  1    by)fta^. 


3.  d. 
0    1 


£.  8.  d.(je.  s.  d. 

0    0    7    0    2  4 


0  6 
0  7 
0  8 
0  9 
0  10 


0  11 

1  0 

2  0 

3  0 

4  0 


0     (> 
0    7 

0  14 

1  1 
I     8 


10  0 

11  0 

12  0 

13  0 

14  0 


16    U 
16    0 


1  2 

1  9 

2  4 

2  n 


1    15 

1  2 

2  9 
2  16 

3 


3  10 
3  17 
1  4 
I  11 
1  18 


5     5 
5  12 

5  19 

6  6 

6  13 

7  0 


5  8 
8  0 

16  0 
40 

12  0 


7  0  0 

8  8 

9  16  0 
U  4  0 
12  12  0 


14  0  0 

15  8  0 

16  16  0 
18  4  0 
I9ji2j) 

21  0  0 

22  8  (H 

23  16  t 
•25    4  0 

,  26  12  0 
0  28    0  0 


r.      8.  d. 

1  10  5 

3  0  10 

4  11  3 

6  1  8 

7  12  1 


9    2    6 
10  12  11 

12  3    4 

13  13    9 

15    4    2 


16  14 
18  6 
36  10 
54  15 
73    0 


0109 


91  5 
10 
127  15 
146  0 
164    5 


1«2  io 
200  15 
219  0 
237  5 
255  10 


273  15 
292  0 
310  5 
^i8  10 
346  15 
365    0 


A  TABLB.to  find  wage^or  expenses' 

for  a  mo^ith,  week  or  day,  at  sc; 

much  by  the  year.                               ' 

byyr\bymonth,\byweek,    \  tr,: 

£. 

£.      8. 

d. 

jt;.  8.  d. 

'..  <..     o.i 

1 

0    1 

6i 

0    0    4J 

•)  u  ( : ! 

2 

0    3 

01 

0    0     t 

0    0     i\\ 

V, 

3 

0    4 

74 

0     1     1,^ 

0    0     2 

o 

4 

0    6 

n 

0     1     6i 

0    0    ui\ 

ft 

5 
6 

0    7 

8 
■^21 

0    1  n 

i»  ,  0  3^1 
J     0     4 

0    9 

b  •  2  bi^ 

S' 

7 

0  10 

9 

0    2    84 

0    0    4i 

r» 

8 

0  12 

3i 

0    3    OJ 

0    0    5(4 

s 

9 

0  13 

9f 

0    3    5^ 

0    0    6 

<t 

.    10 
11 

0  15 

4 

loT 

0    3  10 

0    0   "6i 

«-«• 

$ 

0  16 

0    4     21 

0*    0    74 

o 

12 

0  18 

5 

0    4    7i 

0    0    8 

» 

13 

0  19 

11: 

0    4  HI 

0*0    8i 

c 

14 

1     1 

5i' 

0    5     4^ 

d    0    94 

ft 

15 
16 

1     3 

01 

0    5     9 

0    0    91 

r» 

1     4 

6i 

0    6     1^ 

0    0  lOi 

ft 

17 

1    6 

1 

0    6    6^ 

0    0  114 

g 

18 

I    7 

7i 

0   ^  101 

0    0  111 

o 

19 

1     9 

u 

0    7    3i 

0    I    Oi 

0    1    14 

9 

20 

1  10 

84 

0    7    8 

zr 
3' 

30 

2    6 

0* 

0  11    6 

0    1     7| 

40 

3     1 

Vi 

0  15    4 

U     2     24 

3 

50 

3  16 

8i 

0.19    2J 

0    2    9 

••< 

60 

4  12 

0* 

1    3    04 

0    3    3i 

^ 

70 

5    7 

41 

1    6  104 

0    3  10 

00 

80 

6    2 

9 

1.10    84 

1  14  n 

0    4    4i 

t 

90 
100 

6  18 

1 

0    4  114 

on 

7  13 

5 

I  18    44 

0    5     61 

200 

15    6  10}^ 

3  16    3i 

0  10  lU 

300 

23    0 

3i 

5  15    01 

0  16     64 

400 

30  13 

8i 

7  13    5 

1     1   11 

500 

38    7 

n 

9  11     94 

1     7    41 

1000 

76  14 

3 

19    3    C| 

2  14    9J 
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PERPETUAL  ALMANACli. 
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A  Table  for  reducing^  Troy  vri. 

A  Tablb  for  reducing  Avoirdudois  wt,  J 

to  Avoirdupois. 

into  Troy. 

^r. 

\Tro^  jhxnrdupois.  \ 

^r.j          Tfoyy 

j9voir.\ 

Trog.           \ 

drin. 

oz. 

lb.    oz.    dr. 

dr. 

lb.  oz.  pw.    gr. 

lb. 

lb. 

OZ. 

pw.  gr. 

1 

•04 

1 

1     1-55 

i 

i 

1 

13-67 

] 

1 

2 

11  16^ 

2 

•07 

2 

2    311 

0  20-51 

2 

2 

6 

3     8 

3 
4 

•11 
•15 

3 
4 

3  4-66 

4  6^22 

1     334 

3 

3 

7 

15     0 

5 

•18 

5 

•    6    7^77 

2 

2     6  68 

4 

4 

10 

6   IC 

6 

•22 

6 

6    9'3'2 

3 

3  10  02 

5 

6 

0  18     8 

7 

•26 

7 

7  10-89 

4 

5  1336 

c 

7 

3  10     0 

8 

•29 
•33 
•36 

8 

9 

10 

8  12-44 
0  14 
10  15-56 

5 

6  16-7 

7 

8 

6 

1   16 

9 
10 

6 

7  20  04 

8 

9 

8 

13     8 

1] 

•40 

11 

22    1-09 

7 

8  23-38 

9 

10  11 

5     0 

12 

•44 

lb. 

8 

9     272 

10 

12 

1 

16  16 

13 

•47 

1 

0  13    2^65 

9 

10     6  06 

20 

24 

3 

13     8 

14 
15 
16 

•51 
•65 
•58 

2 
3 
4 

110    5-3 

2  7    8 

3  4  10^6 

10 

11     9  4 

30 

36 

5 

10     0 

11 

12  12  74 

40 

48 

7 

6  16 

17 

•62 

5 

4     1  13-25 

12 

13  1608 

60 

60 

9 

3     8 

18 

•66 

6 

4  14  15-9 

13 

14  19-42 

60 

72  11 

0     0 

19 

•69 

7 

5  12    2-56 

14 

15  22  76 

70 

85 

0 

16   16 

20 
21 

•73 

•77 

8 
9 

6  9    6*21 

7  6    7^86 

15 

17     21 

80 

97 

2 

13    8 

22 

•80 

10 

'  8    3  10-52 

oz 

90 

109 

4 

10     0 

23 

•84 

20 

16    7    503 

1 

0  18     5-6 

100 

121 

6 

6  16 

pw. 

30 

24  10  15-54 

2 

1  16  11 

200 

243 

0 

13     8 

1 

3 

0-88 
1^75 
2.63 

40 
60 
60 

32  14  10-05 
41    2    4-57 
49    5  15-08 

3 
4 

2  14  16-5 

3  12  22 

300 
400 

364 
486 

7 
1 

0  0 
6   16 

4 

3-51 

70 

67    9    9-6 

6 

4  11     3  5 

500 

607 

7 

13     8 

5 

4-39 

80 

65  13    41 1 

.6 

5     9     9 

600 

729 

2 

0     0 

6 

5-27 

90 

74    0  13-62 

7 

6     7  14-5 

700 

850 

8 

6  16 

7 
9 

6- 14 
7-02 

100 
200 

82    4    9-15 
164    9    2-28 

.fi 

7     5  20 

800 

972 

2 

13     8 

9 

7-9 

300 

246  13  11-42 

9 

8     4     1-5 

900 

1093 

9 

0     0 

10 

8-78 

400 

329    2    4-57 

10 

9     2     7 

1000 

1215 

3 

6  16 

11 

9-6^ 

500 

411     6  13-71 

11 

10     0  12  5 

^000 

2430 

6 

13     8 

12 
13 
14 

10^53 
11-41 
12-29 

600 
700 
800 

403  11     6-85 
576    0    0 
658    4    914 

12 

13 

10  18  18 

11  16  23  5 

3000 
4000 

3645 
4861 

10 

1 

0     0 

6  16 

15 

1316 

900 

740    9    2-28 

14 

1  0  16     5 

5000 

.6076 

4 

13     8 

16 

1404 

1000 

822  13  11-42 

15 

1  1  13  10  5  ,6000 

7291 

8 

0     0 

17 

14-92^ 

2000 

1645  11    6*84 

1 

18 

15-79 

3000 

2528    9    2-26 

19 

16-67 

400013291     6  13-68 
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I.    TABLE 


OF  THE  MONEY  OF  COMMERCIAL  COUNTRIES,  WITH  THEIR 
VALOE  in  STEftLING  AND  FEDERAL  MONEY. 

MONEV  is  of  two  kiod9,  Real,  aod  fmaginaty,  or  coin  and  money 
of  account. 

Real  Moruijh  th€  Coin  of  a  counlry,  ivhdse  v^lae  is  ettablished 
at  a  certain  amount. 

Imaginary  money  is  merely  a  denomination  to  express  a  certain 
fiaro,  which  is  not  represented  by  any  coin^  as  a  pounds  a  livret  a 
mill.  The  denominations  of  imaginary  money  are  employed  with 
or  ivithont  (ho^e  of  real  money  in  keeping  accounts. 


£^8^1^*  gold  coin. 
Half  Eagle,  do. 
Quarter  do.  do. 
Dollar,  silvef, 
Hair  dollar,  do. 
Quarter  doll.  do. 
Dime,  do. 

Nalfdime,       do. 
Cent,  copper, 
Half  cent,  do. 


UNITED  STATES. 

Sterling; 

£.     8.  d. 

2     6  0* 

1     2  6 

0  11  3 

0     4  6 

0     2  3 

0     1  IJ 

0     0  5f 

0     0  2/ff 

0     0  Ofl 

0   0  o^v 


ENGLAND  AND  SCOTLAND. 


£,  8.  d. 

Poundt=20  shiHiogs,  1  Q  O 

Shillings  12  pence,  0  1  0 

Penny^  1  farthings,  Oil 

9  pence,  0  0  9. 

6  pence,  0  0  6 

4  pence  or  1  groat,  0  0  4 

3  pence,  0  0  3 

2  pence,  0  0  2 

6|  pence,  0  0  6i 

3}  penc€f,  0  0  3f 

Crown,  silver,  0  6  0 

Guinea,  gold,  110 


DoUfl.  Cts. 

10     00 

5     00 


2 

1 
0 


50 
00 
60 


0     25 
0     10 


0 
0 
0 


05 
01 
00-i 


The  English crowD  passes  in  the  U.  S.  at,  $\  10. 


Cts.  Dec. 
44  441 

22  22} 

16-661 
ll.lH 
07  40|4. 
0555i 
03  70f 
12  50 
06  26 

ti.iU 

66-66| 


*  EIsUmatiD^  the  dollar  at  four  sbilHngs  and  six  pence  sterling^,  this  is  the  ster> 
ling  value  of  the  Eag^le ;  but  the  value  of  the  Ea^le  in  Eo^lisb  gold  is  only 
£2  36.  n|.J.  or  5555.1.  sterling. 

t  The  pound  was  anciently  a  pound  Troy  of  silver ;  it  now  contains  only  one- 
third  as  much.  The  pound  sterling  in  the  time  of  William  the  Conqueror  or 
1066,  A.  D.  was  to  the  present  pound  sterling  as  31  to  10.  Articles  were  then 
about  ten  times  cheaper  than  at  present.  »o  that  his  revenue  of  j&400,000 
sterling,  waa  equal  to  about  £  12,400,000  sterling  at  present. 
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IRELAND. 

DeaomiiiatioDS  are  the  same  as  in  Eogland,  but  sterling  if  t^ 
Iriih  pftpney  as  13  to  12|  or  £12  sterlingae  £13  Irish. 

£.    s.    d.  B.  c.   dec. 

Foynd=20  shillings,  0  18     5^  4  10-25^ 

ShiIliog=I2  pence,  0    0  11,)^  0  20-61*—. 

13  pence,  0     10  O  22  22f 

228.  9 pence»Eng. gninea,     110  4  66€c6| 

48.  10^.  0    4    6  1  00 

PRANCE. 

£.   8.    d.  D.  o.  d«c. 

LiTre::«^20  sok^                       0    0  »)  0  18'51|f 

Solsisdeniers,                     0    0    0}  0  0092|4 

Denier,                                   ^    0    OJj  0  00  07^+ 

Crown  or  Ecu=6  tirres,        0    5    0  1  ]M1| 

PistolesalO  litres,                   0     8    4  1  8518U 

Lonis  d'or=24  do.                    10    0  4  44 -441. 

EcQ  ofezcbange=60^]s,      0    2    6  0  55.5& 
The  Ityre  or  livre  toomDis  is  estimated  in  the  >  ^  .q, 

United  SUtes.  at  5  "  *^* 

"^  NEW  COINS. 

£,   8.   d.  D.  e.    dec. 

Franc=3|i  livre  toumois,        0    0  10|  0  18*75^ 

Decim=s^  franc,                   0    0     1^  0  01 -87^— 

Cenlim=:TtT  franc,                 0    0    0^^  0  00  18|— 

Five  franc  piece,  silver,         0    4    2|  0  93*76— 

2  francs,                             *     0  . 1     8{  0  37-60— 

Croiviiofexchang=:3liyre8,  0    2    6  0  56.66| 

In  the  United  States  the  five  franc  pieces  are  )  ^  qo.^a 

estimated  at  ^  0  93  30 

And  the  franc  at  0  18*73j- 

There  are  silver  coins  of  the  valae  of  1  franc,  and  of  I,  h,  and 
i  firanc.  The  franc  is  to  weigh  IB^fJ^  grs.  composed  of -j^  of  pore 
sil?er,  and  /^  alloj.  The  gold  cpins  are  also  to  contain  ^  of 
aUov. 

£.  8.    d.  D.  «. 

20  francs^  gold,  0  16  10}  3  76 

40    do.      do.  1   13    9  7  60 

SPAIN. 

Acconnta  are  kept  in  motuy  ofvellon  or  cunmd  dolkurs,  and  mo- 
ney otplate^  or  hard  or  plate  dbllars. 

£.   B.  d.  . .     p.  o« 

Dollar,  plate=10  rials  plate,   0    4  6  100 

Doll,  cnrrent  or  piadtre^s^S  do.  0    3  7}  0  80 

Pi«tarines:2  rials  plate,            0    0  10}  0  20 

Rial,  plale=34  maravedies,    0    Q  0|  0  10 

Qaarto=4             do.              0    0  6(1  0  01'17f^ 

D3 
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Maravedi,  0 
100  rials  platens  1887^  rials  vel.  2 

UyO  riak  Te]lon==5d  j  plate,  1 

RialyeNoQ,  0 
d2riakyellon=sl7  rials  plate, 

Docat  of  £tcbange=375  mar.  0 

Fi6tole^36  rials  plate,  0 


SterHnf. 


a, 

0 
10| 

m 


$ 

0 
10 

5 
0 

1 

3 


c. 
00-29X 

06  bo 

31-25 


10-29 /,j 
60- 


In  the  United  States,  the  rial  yelloo  is  estimated  tt  6  cents,  or 
half  a  rial  plate,  and  eqaal  to  20  to  a  Spanish  Dollar. 

The  lower  denominations  are  different  in  some  parts  of  Spain. 
Thas,  accounts  are  sometimes  kept  in  the  following  deDonuoafioot 
at 


CADIZ. 


Plate  dotlar=20  rials  yellon. 
Rial  vel|ooss8|  qaartoS| 
Qjaarto, 


£  t.  d. 

0  4  6 

0  0  2VV 

0  0  0^ 


$  c 
1  00 
0  05 

0  oo-ssi^ 


BARCELONA,  VALENCIA,  SARAGOSSA. 


Plate  dollaraff37^  sob, 
Livre£s20  bo1s» 
Solaris  deniers. 
Denier, 


£ 

a 
0 
0 
0 


d. 
6 

m 


BILBOA. 

£    B.  d. 

Plate  dollarse20  rials  yelloD,         0    4  6 

Rial  Tellon:s-34  maravedies,        0    0  2^^ 

Maravedie,  0    0  O^''^. 

ST.  LUCAR. 

£    t.  d. 

Plate  dollaraslO  rials  plate,         0    4  6 

Rial  plate»16  quartos,  9    0  5^^ 

Quarto,  0    0  Of  J 

rORTUGAL. 

£    ».  d. 

Minreaasl000reasst=10testoons,0    5  7| 

Rea,  0    0  O^V 

Vintin=s20  reas,  0    0  1^ 

Teatoons=5  vintins=]Oareas,     0    0  6f 

Crusade  of  exchange  »4te9tooiis,0    2  3 

New  crusade»4|  do.  G    2  8f 

Moidores48  testoons,  17  0 

Joaneseor  j^Johan.ss64testoons,l   16  0  - 
The  millrea  is  125  ceuts  in  the  United  States. 


$   c. 

1  00 
0  6SJ^ 
0  02f 
0  OOf 


fc. 
0000 
0  0500 
0  0014ff 


1  00-oa 
0  looo 

0  00-62i 


25-0^ 
O  00-J^i 
0  02-50 
0  12-50 
0  50-OD  ' 
0  60^00 
6  00-OG 
8  00-W 
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BOUiAND. 

SteriiD^. 

Guilder  or  FloriD=20itiTert^      0     l    9^  0  4000 

Sti?ersp2  grotes,                          0    0    Irfr  ^  ^^'^ 

Gro(ess8  peDDiDgi,                      0    0    0^  0  01 00 

Peaniog,                                        0    0    0^  0  00-12j^ 

Sbi11ii>gs=6  8tiFer8sl2grotes,     0    0    6^  0  12-00 

Pound  Flemi8b^208.=B6g!iilder8,0  10    9^  2  40-00 

Aiz  donar==2|  guildon,                0    4    6  1  0000 

Ducat,                                           1  16    0  8  OOHK) 

Soyereigo,                                     17    0.  6  0000 
The  florin  10  40  cento  in  the  United  States. 

HAMBURGH. 

j6    •.    cL  $   c. 

PouQds20  shillings  Flemish,       0  11     3  2  50 

Fl.  8hil.=s:12grotesor  pence  Fl.  0    0    6;  0  12-600 

Grote  orpennj3B6  deniers,         0    0    Ofg  0  01^ 

M^kbanco=32grotesor2f  shil.O     16  0  33^ 

'     Kit  dollar:^3  marks,                    0    4    6  1  00 

Stiver  or  shilirng  lubs^*                0    0     1|  O  02xi^ 

Dacat«=6)  mariM,                        0    9    9  2  16} 
The  Bank  money  of  Hamburgh  is  superior  to  the  currency ; 
the  mgio^  or  rate,  raries,  and  k  sometim^  20  per  cent,  or  more 
in  ftvor  of  the  Bank  money* 

BREMEN. 

jg    s.    d.  $  e. 

Rix  deUarss72  grotes«s2^  marks,  0    3    4^  0  75 

Grote,                                            0    0    0^  0  t)l^ 

ANTWERP. 

j&    s.     d.  $    e. 

GuiMer»:3^  shilliAgs«:40  grotes,    0    1     9f  e  40 

Shilling— 12  grotes,                        0    0    ^f  0  12 

Grote,                                             0    0    0}}  0  01 

Stiyer7^2  grotes,                           0    0    1^  0  02 

VIENNA  AND  TRIESTE. 

j&       8.       d.  $     ^' 

Florin«=60  cruiCzers,                       0    2    4  0  51*85/^ 

Cruitzer:±x4  fenings,                        0    0    0^  0  00*866^ 

Batz^n=s4  cruitzerf,                       0    0     1  j|  0  03-46 

Rix  dollarsli  florins,                      0    3    6  0  77} 

Li?re»20  soldi,                               0    0    5}  0  09*87 

Specie  dollar:=30  batzen,               0    4    8  1  03  7 

Ducat^60  batzen,                           0    9    4  2  07-4 
The  Vialue  of  these  denominations  is  the  saipe  generally  through 
Austria,  Sirabia,  Francoiiia,  Bohemia^  Silesia,  and  Hungary. 
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HANOVER  AND  SAXONY. 

nu  aoIIar«24  grcheo,  0  3  6  0  |r    ' 

Goaid  Of  guiMer=16  grotben,  0  2  4  0  51 86^ 

D«cat=4  guilder,  or  goold..  0  9  4  2  07  40 

Specie  doHar  or  hard  doUar,  0  4  8  I  03-7 

POLAND  AND  PRUSSIA. 

£     s.  d.  $  c. 

IUxdol!ar-90gro8he.,  0    36  0  77? 

Florin      =30    do.     •  0.   1  2  ^  Ssfi 

Groeh=3BheloD«,  0    0  0^  «  ??f*- 

Ducat=8  florin./  0    94  2  07-4 

Frederic  d'or=5  rix  dollars,  0  17  6  3  »«» 

UVQNIA. 

£  I.  A.  $    c. 

Rixdollar=90gro»heo,  °M  « ISi 

Florin      =3ft    do.  ^  *  *  5  „fv 

Marc        =  6    do.  0  0  2*  O  05/, 

Smh=6  blacken.,  0  0  0ft  0  00.866- 

RUSSIA. 

Rable=:100  copec?,  0  4  6  1  00 

Foltin=  50     do.  ^^^,.  nm 

CQpec=4  pdwcM.  0  0  Of}  0  01 

ZerveDitB=:2  niWe«,  0  9  0  2  00 

DENMARK  AND  NORWAY. 

J5  8.  d.  $    e. 
RU  doUar=6  marks,                               0  4  6  1  00 

Crown      =4     do.  0  30  0  66| 

Marc=I6skilUDg8,  0  0  9  ^  16| 

Skttliog,  OOOA  0  01 5^ 

Ducat^ll  marcs,  .  08  a  183* 

SWEDEN  AND  LAPLAND. 

£  s.  d.  S    c. 

Rix  dollar=a3  silver  dollars,  0  4  8  1  03H 

SUver  dolIar=3  copper  dollars,  0  1  6|  0  34H 

Copper  dollar=i4  copper  marcs,  0  0  6|  0  1  iHi 

Copper  marc=8  runstics,  0  0  H  ^  ^^Hf 

Dttcat=»2  ri»  dollars,  0  9  4  2  07^^ 

SWITZERLAND. 

j5  0.  d.  $    c. 

Rix  dollars  JOB  cruitzera,  0  4  6  ^  ^  ^^ 

Craitz€i«4  feDingi,  0  0  OJ  0  00'92i^ 
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Sterling. 

Xs-d. 

$    c. 

Feaings=3  rap,      ' 

0  0  Oi 

0  00-23^ 

Sol=si2feBiog8,  ' 

0  0  li 

0  02-77| 

Lifre  or  gald^^sSOsoU, 

0  2  6 

0  66f    • 

GENOA,  CORSICA,  fcc 

£,     8.  d. 

$<!. 

Pezzo  orexchaDge=115  soUi, 

0     4  2 

0  92-69/r 

Sokli=:12  denari, 

0     0  Oil 

0  00-80 

Lires20  soldi, 

0     0  8if 

0  16-10 

Te8tooD==30  soldi, 

0     1  OH 

0  24-1^ 

Pistole  =s201ires. 

0  14  63V 

3  22-22 

SARDINIA, 

TURIN,  AND  SAVOY. 

je  8.  d. 

$  ^ 

Scadi=€  florins, 

0     4  6 

1  00 

Florins:  12  soldi. 

0     0  9 

0  16f 

Soldi«=12  denari, 

0     0  Of 

ooiA 

Lires::20  soldi. 

0     I  3 

0  27} 

Dacatoon=s7  florins, 

0     6  3 

1   16f 

Pi8toU=13  Kres, 

0  16  3 

3  en 

Loois  d'orssie  lires. 

1  00  0 

4  44f 

ROME  AND  CIVITA  VECCHIA.      . 

Current  crown=10  julios 

0     6  0 

1   111 

Ja]ie=:8  bajocs 

0     0  6 

0  11> 

Bayocs5  quatrini 

0     0  Of 

0  01/^ 

Stamped  Julio=lG  bayocs 

0    0  7i 

0  13J 

Stamped  crown=^12  julios 

0     6  0 

1  33| 

Pi8toles=dljalios 

0  16  6 

3  34i 

FLORENCE  AND  LEGHORN. 

Piastre =6  lires 

0     4  0 

t  88} 

Lire=20  soldi 

0    0  8 

0  14-81; 

Soldt=12  denari 

0    0  Of 

0  01-23 

Dncat=:7J  lires 

0     6  0 

I  Hi 

Pistole=:22  lires 

NAPLES. 

0  14  B 

3  26:93 

Ducat=100  grains 

0     3  4 

0  74-0711 

Grain=3  qoatrini 

0    OOA 

0  00-74 

Carlin=10  grains, 

0     0  4 

0  07-40 

Oance=3  ducats 

0  10  0 

2  22-22^ 

Pistole»r4€  carlins 

0  16  4 

3  33-33J 

' 

VENICE. 

£  8.  d. 

$   t,. 

Ducat=24  gros, 

0  4  4 

0  96A 

Gros  or  grosis^Sj-  soldi^ 

0  0  2^ 

0  04^ 

Soldi=12  denari, 

0  0  ojf 

0  00-77| 

Lire=:20  sokK, 

0  0  ^\ 

0  16-53 
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lo  Lefborn,  a  piastre^  20  soUt  of  GesM. 
Naples,  a  docat      =  86     '^  - 

Milan,  a  crow o       =  80    <*  •* 

Sicilj,  a  crowa       =I27|  "  « 


PALERMO  IN  SiCILT. 

Ob€€  or  ODge=30  tanos,  0  10  9f 

Tahfi=20  graiof ,  0    0  4^ 

Graio,  0    0  (^ 

Dollar orSicily=:240gra.=s]2tariB,0    4  3|| 

Spaniah  dollars262  grtini,  0    4  6 

TUKKET. 


Piaftre3=80  aapen , 
A8per=4  mangart, 
Parac=3  aspert, 
Oatic=10  do.=|8oloUi, 
Caragroocb^lOO  atpers, 
Xeriff^lO  golotat=s200  aapen. 


£ 
O 
O 

o 
o 
o 


O  10 


d. 

o 

Of 

H 

6 
0 
0 


SMYRNA* 

£  »• 

Piastrft=100  aspera  or  40  paras,    0  1 

Asper,                                              0  0 

136  ParasssSpanbb  dollar,             0  4 

Para,                                               0  0 

10  Spaoish  dollar83=34  piastres,     2  5 


d. 

6 

OH 
0 


$  ^. 

t  40 
0  06 
0  00-4 

0  96 

1  00 


$   ' 

OMf 

0  01-lJf 
O  0333^. 

0  Illlf 

1  llll| 

2  tt%^ 


$   e. 

0  29-41^^ 

0  00-29 

1  00  00 

0  00  73^ 
10  00 


ARABIA. 

Pia8tre=60  comasbees^SO  caveers, 
Coma8hce=7  carrets, 
Larin=80  do. 
Scqinn=]00  coioashees, 
ToiDond=380  Larios, 


0    4     6 

0    ow 

0  lOf 
7     6 
7     6 


EGYPT. 


Pia8tre=80  aspers, 

Asper, 

Medin=3  aspers, 

Doliars=30  medins. 

Ecu  or  cfown=96  aspers, 

SultaQin=:2  eeu, 

f  argo  dollar=70  medini, 


£    B. 


0 
0 
0 
0 
0 


0  10 
0  10 


d. 
0 

i» 

0 
0 
6 


1  00 

0  01 -661 

0  1905 

1  66  66| 
15  00 


$   ^ 

0  88f 

OOlUiV 

0  03-33y\ 

1  00 

1  IMlf 

2  22-22f 
2  33-33^ 
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ALGIERS,  TUNIS  AND  TRIPOLI. 

Sterling. 

jS    s.     d.  $  c. 

]>o1lar:=t4  doubles,                                 0    4    6  1  00 

Double=:2  rialji,                                     0     11^  0  25 

Rial=:10  aspers,                                     0    0    6}  0  12i 

Pi6to]e^l5  doubles,                               0  16  10^  2  75 

ZeqaiD=I80  aspen,                              0  10     4  ^^^ 

PatacaCbica,                                         0    0  ll|  0  21^ 

Saltaiiin=:8^  patacas  chicas,                 0    8     If  1  81 

Pia9trexs3        «            "                      0    2.10^  0  64 

MOROCCO,  FEZ,  TANGIERS^  AND  8ALLEE- 

jS    9.     d.  $    c. 

l>oHar==28  bifnqails,                         0    4     6  1  00 

Blanqatl==i24  flaces,                            0    0     Ijf  0  03  57^ 

OiHicet=4  blanqails,                           0    0    7^  0  14-284 

Q^narlo^H    *'                                   0    2    3  0  50 

Z€qains=56     «                                     0     9     0  2  00 

PistolesclOO  «                                   0  16    Of  3  574^ 

PERSIA. 

£    ».    d,  $   c. 

B0Tello<=:12  abasbees,                        0  16    0  3  55*56^ 

Abasbee=s4  sbabees,                         0     14  0  29  63— 

Sbahee=10  coz,                          .004  O  07-41— 

Larin    =25  do.                                   0    0  10  0  18*51 

Or^5  abashees,                                0    6    8  1  4814 

BOMBAY. 

jS     s.     d.  $    «. 

Ropee=4  quarters,                               0    2    3  0  50 

Quarter=20pices=100rea8,                 0    0    6}  0  12^ 

Rea,                                                       0    0    O^V  0  00-125 

Fagoda=14  quarters,                            0     7  10^  1  75 

Rupee,  gold==60  do.                                1   13     9  7  60 

Corrent  bioKus8=I5  current  rupees,    1     1     1|  4  68| 

Current  rupee=50  pice,                       0     14}  0  31{ 

MADRAS  AND  PONDICHERRY. 

je   «.  d.  $   c 

Pagoda:^S6  fanams,                                  0     8  3/^  1  84 

Fanaai=s:8ptce=80  casb,                         0    0  2}  0  05| 

Pice=2  ?iz=lo  casb,                              0    0  o|i  0  00  64— 

Rupee=10  fanams,                                   0    2  3|  0  51  j^ 

Crown=i:2  rupees,                                   0    4  7^  1  02{- 

Rupee,*  gold=4  pagodas,                        I   13  IJJ  7  36 

Bengal,  or  new  Sicca  rupee,                   0    2  3  0  50 

*  Lack  of  rupees  is  100000,  and  340  Sicca  rupees  pasa  currently  f6r  100  Star 
pag^odas* 
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Pagroda  it  184  ceats  in  the  United  States. 
Sea  shells,  called  cowries  are  nsed  for  change  ;  their  valae  Ta- 
nas with  their  qoality. 


Rapee=16  anna8> 

ADQa=sl2|MCe8» 

Fan  am  =4    cfo. 

Crown,  or  £ca=2  rqpees, 

Pagoda=66  annas. 


CALCUTTA  AND  CALUCUT. 

Sterling. 
£  8.  d. 
0  2     3 


0  0 
0  0 
0  4 
0  7 


100  Sicca  rnpees=116  current  rupees* 


6f 

6 

lOJ 


PEGU,  JAVA.  SUMATRA,  &B. 
J5  s.  d, 
l>olli|r=900  fettees,  0  4  6 

Fettce=10  cori,  0  0  0^ 

Tical=500  feUees,  0  2  6 

Rial,  crown  or  ecn^^Sf  ticals,  0  5  0     ' 


CHINA. 


Ta!e=:10  maces, 

MacesBlO  candereens, 

CandereensslO  cash, 

The  Spanish  dollar  passes  at  72  candereens,  which 

makes  the  candereen  worth,  .0  01*3ft( 

Bot  the  tale  is  reckoned  in  the  United  States^  1  48*00 


£s.d. 
0  6  8 
0  0  8 
0  0  OJ 


$    c 

0  50 
0  03f 

0  12^ 
t  00 

1  75 


$  c, 
I  00 
0  OOf 

0  55l 

1  IH 


$    c. 
1  48^ 
0  14-81 
0  01-4e 


JAPAN. 


£  ■•  d. 

*     <^v 

Tale=10  mace=sriz  dollar, 

0  3  4J 

0  75 

Mace=10  candereens, 

0  0  4^ 

0  07i 
0  03-75 

Candereen^2  pitis, 

0  0  2jV 

MANILLA. 

£  s.  d. 

$    c. 

Dollar-=8  reals. 

0  4  6 

1  00 

Real  ==12  quartos. 

0  0  6f 

0  12^ 

(Quarto, 

0  0  0  A 

oov. 

BATAVIA. 

£b.  d. 

$    c. 

Spanish  dollar=64  stivers. 

0  4  6 

1  00 

Stiver, 

0  0  OfJ 

0  oiw 

Kix  dollari=48  stivers 

0  3  4i 

0  75     . 

Diicatoon=80  do. 

0  5  7|. 

1  25 

Digitized  by 


Google 


TABLES.  417 

COLOMBO  IN  CEYLON. 

£  s,  a.  $   c. 

Spanish  do]Iar=:64^  stiverfl,  0  4  6  1  00 

Stiver,  0  0  0J|  0  01-66 

Rupec=30  stivers,  0  2  1/y  0  46'63i 

Rix  dolIar=48  do.=8  shilliDgs,  0  3  4jV  0  74-45 


ENGLISH  WEST  INDIES. 
The  principal  difference  is  in  the  number  of  shilliogs  in  the 
Spanish  dollar,  while  a  pound  is  20  shillings,  and  a  shilling  is  12 
pence,  at  Jamaica  and  Bermudas,  the  Spanish  dollar  is  6  shillings 
and  8  pence.    Hence  the 

£    8.     d. 

Pound=20  shilJings=3  dollars,  0  13  6 

ShiUing=12  pence,  0  0  8^ 

Peony,  0  0  0}J 

At  Barbadoesy  the  Spanish  dollar  is   6  shillings 
Hence  a 

Pound==20  shillings  0  14  4i 

Shilling=12  pence  0    0  8^^ 

Penny  0    0  0}| 

FRENCH  WEST  INDIES. 
In  some  ofthe  Islands  the  Spanish  dollar  passes  for  8  lirres  and 
6  sols,  and  in  others  for  9  livres.     In  the  former,  the 

Lirre=20  sols 
Sol=12  deniers 

8  livres  5  sols 
In  the  latter,  the 

Livre=20  sols 
Sol=i2  deniers 

9  livres 

IN  MARTINICO,  TOBAGO  AND  ST.  CHR;IST0PHER9, 

The  English  inhabitants  keep  their  accounts  in  the  denomina- 
tions of  £  wish  money,  and  the  French,  in  those  of  France.  But 
the  round  dollar  passes  for  9  shillings,  and  the  curreta  dollar  at  8 
shilliogB  and  three  pence,  or,  the  round  is  to  the  current  dollar  as 
12  to  11.  So  that  99  livres=ll  round  dollars  or  =12  current 
dollars. 


$    c. 

3  00 

0  16 

0  01-26 

and  3  pence. 

3  20 

0  16 

0  Oli 

£. 
0 
0 
0 

9.  d. 

OOH 
4  6 

D.    c. 

0  12^ 

0  oo-eoff 

1  00 

0 
0 
0 

0  6 
4  6 

0  Ui 

0  00-66f 

1  00 

SPANISH  WEST  INDIES. 

Dollar=8  reals 
Real 

£.    8.  d. 
0    4  6 
0    0  6i 

$  0. 

1  00 
0  12^ 

E  3 
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TABLE  II. 

OF  THE  MONJ^  OF  THE  JEWS,  GREEKS,  AND  ROMANS,  "WITK 
THE  VALUE  IN  STERLING  AND  FEDERAL  MONET.* 


OF  THE  JEWS. 

£.      8.    d. 

*      ^-« 

Talenl=60  manch 

342     3     9 

1520  83^ 

Mancb,or        ^=60  shekels 
Hebrew  mina  % 

6  16  10^ 

30  41| 

Sheke]=2  becah 

0     2     3} 

osotf 

Becah=3=10  gerah 

0     1     m          0  26H 

Gerah 

0    0    ItW       0    i/iV 

Sextula 

0  12     Oi 

2  67^ 

Sklus  aoreas 

1   16     6 

8  11^ 

Talent  of  Gold 

5475     0     0 

25533  34  • 

In  (his  estimate  the   ralae  c 

)f  gold  is  to  that  of  silver   nearly  aa 

16  to  1. 

OF  THE  CHEEKS. 

£    8.  d. 

$    c. 

Drachma=l|  tetrobolam 

0    0  7* 

0  14K 

Tetrobolam— 2  diobolum 

0    05* 

0  09}$ 

I>ioboIam=2  obolas 

0    0  2A 

0  04f}f' 

Obolus=2  bemiobolnm 

0    0  lA 

0  02ifJ 

HemioboluiDi=4  chalcae 

0    OOH 

0  oiiii 

Cha}cti8=7  septon 

0     OO^if 

0  OO^nearif. 

Didracbmoti=2  drachma 

0    1  34 

0  28}| 

Tetrard  statu~2  didrachma 

0     2  7 

0  67}} 

Mina=]  00  drachms 

3     4  7 

14  35/r        , 

Talent=60  tninaB  . 

193  15  0 

861   11}     / 

100  Talents 

19375     0  0 

86111  11} 

Statu  aureas=25  drachma 

0  16  1| 

3  58}! 

Statu  daricu8=60  do.            i  • 
according  to  Josepbus,     \ 

1   12  3i 

7  17H 

OF  THE  ROMANS. 

jS    8.  d. 

«   <?. 

Dcnarius=^quidani 

0    0  7| 

0  H}f 

Q<t]inariu8^2  sestertii 

0     0  3} 

0  07^VV 

S€8tertiu8=2j  asor  lihella  i' 
=4  teruncti           [\ 

0  0  m 

0  03}}} 

Teruncios 

0    0  ofi 

0  00j»5  nearlj. 

Sestertium— 1000  sestertii 

8      1  6} 

35  87 

*  Authors  differ  respecting  the  precise  yalue  of  ancient  money.    Tlie 
estimate  is  here  given,  which  is,  alleast  sufficiently  near  the  truth. 
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£      9.    d.  D.        e. 

DeciQS  8e8tertiam=1000  ses- 

tertia,  8072  18  4      35879  63 

Centies  sestertiam,  or  ceoties 

HS.  was  10000  sestertia,  or  80729    3  4 
Uillies  HS.  was  100000  htM- 

tertia,or  807291   13  4 

And  the  millies  centies  HS. 

was  the  sum  of  the  last 

two,  or  888020  16  8 

Aurei}s=2d  denarii  0  16  If  3  58}f 

This  ratioof  the  aureus  to  the  denarius  is  that  mentioned  by 
Tacitus. 


TABLE  III. 

OF  MEASURES  OP  LENGTH  AND  CAPACITY  AND  WEIOHTS  OF 
VARIOUS  COUNTRIES. 

THE  table  of  English  and  American  measures  has  been  given 
under  compound  addition. 

Compared  with  the  French  measure,  the  English  inch  is 
0-25399405395853238212354.  of  a  French  metre. 

Freneh  metoei. 

A  Foot  English  0*30479286+ 

Yard=3feet  091437859+ 

Rod  or  pole=5^  yards  5*02908227-r 

Mae=320  rods  1 609-30632588+ 

League=3  miles  4827*91997764+ 

Ell  £nglish=5  quarters  of  a  yard  1  •  142973 

Ell  Flemi8h=3  do.  0-685784 

EU  French=6  do.  1  -37 1 568 

French  litres. 

Wine  gal]on=231  cubic  inches  English  3*3735 

Ale  do.=282  do.  4-6208 

Gallon,  dry  measure=268*8  do.  4.4043 

Bushel=32  quarts  =^15042  do.  35 2343 

Wine  qoart=57-75  do.  0  9463 

Ale  do.=70*5  do.  1*1552 

Dry  do.=67*2  do.  11011 

Wine  Hog8head=63  gallons  238*4509 

SCOTLAND. 

EngliBh. 
3  Feet  make  1  ell,  37*2  inches. 

1  Mile=5760  feet,  5952  feet. 

30  Scotch  ells  are  equal  to  31  yards- 

30  Scotch  miles,  31  miles. 
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I  F^I1=6  en«,  ?23A  inchef, 
48  Scotch  acres  are  very  nearly  €1  actes. 

For  the  measure  of  Wheats  Peas ^  Beans ^  Rye,  and  White  SalU 
100  Bolls  eqaal  409  bushels,  Wiocbester  measure. 

For  Barley,  OaiSy  and  Malt, 
100  Bolls  equal  &96  bushels,  Winchester  measure. 
Note,  The  Boll  varies  ia  cJiJCereat  parts  of  Scotland. 

IRELAND. 

The  Irish  ^nd  Eoglish  foot  and  yard  are  equal. 
The  Iriih  mile,  =2240  yards. 

II  miles  Irish,  14  miles. 
121  acres  *«                                                        196  acres. 

The  Irish  bqshe)  contaios  1740*8  cubic  ioches. 


Metre, 

Deca-metre^lO  metres, 
H€cto-metre=100  •« 
Kilometre=1000   " 
Myria-metre=  10000  " 

Deci-melre=T^  metre, 
Cenli- metre  =y^y    •' 
MiIli-metre=TTjV^  " 

Metre, 

(Quadrant  of  the  Meridian, 


FRANCE.* 

Frraieh  feet. 
3078444 
30-78444 
307  8444 
3078-444 
30784-44 

French  inches. 
3-6941328 
0-36941328 
0-036941328 


Eog^isb  feet. 
3-2809167 
32-809167 
328-09167 
3280-9167 
32809-167 

English  inches. 
3-93710004 
0-393710004 
0-0393710004 


French  linefl. 
443-295936 
100  French  degrees,  90  English  degrees. 


English  lines. 
472-4520048 


*  France.ia  the  only  nation,  which  has  established  an  invariable  stanJard  of 
measure.  The  linear  unit  of  the  French  measure  is  the  metre.  By  accurate 
observations  and  calculations  the  length  of  the  meridian  from  the  Equator  to 
the  pole,  which  passes  through  the  city  of  Paris,  was  ascertained  to  be  5130740 
toises  of  six  feet  each  of  the  ancient  French  mcasiu^e.  This  niunber  of  toises 
is  equal  to  30784440  French  feet,  or  32C09167  English  feet.  The  metrt  is  one 
len  miUionlh  part  of  this  arc  of  the  meridian,  or  3-078444  feet,  which  is  3  feet 
i  1  lines,  and  ^J.j(^i^  of  a  line  of  the  former  French  measure.  All  other 
measures  are  derived  from  the  metre. 

In  England,  it  has  been  proposed  to  make  the  length  of  the  pendulum  to  vi- 
brate seconds  at  London,  tho  standard  of  measure.  At  the  level  of  the  sea,  and 
when  the  temperature  is  62d.  Far.  and  in  lat.  6  Id.  31'  8*4*'  N.  the  length  of  tho 
pendulum  to  vibrate  in  a  second  is  39-1386  inches,  English,  as  very  accurately 
determined  by  Capt.  Kater.  According  to  Capt  Katej-'s  measure,  the  French 
metre  is  39-37076  inches  English,  at  the  same  temperature,  and  may  be  taken 
with  BuOkient  accuracy  to  be  39-371  inches.  The^c  measures  will  vary  a  little 
according  to  the  scale  on  which  they  are  estimated.  If  Troughton's  scale  of  36 
inches  be  taken  as  the  standard.  General  Roy's  Scale  is  36*00036  inches,  and 
Bird's  Parliamentary  standard  of  1758,  is  36H>00!iJ3  inchec.  And  if  the  scale  of 
1758  be  the  standard,  Troughton's  scale  is  35-99977  inches.  According  to  >?r. 
Urutflcr,  the  French  metre  is  3'281§8733  feet  on  Troughton's  Scale. 
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French  feet.  English  feet. 

D6gree=54  min*  Eog.  100  min.  Fr.        307844-4  328091  67 

Minate=?32-4  sec.  Eng.  100  sec.  Fr.         3078-444  3280-9167 

The  are  is  the  sqoare  of  the  deca-metrcy  aod  is  the  unit  for 

square  measure. 

French  square  feet.     £ng;lii^  square  feet. 

Are,  947-681746113         1076-44143923 

Square  metre  or  Centiare,         9-47681746113         10-7644143923 

The  litre  is  the  cube  of  the  decimetreyiind  is  the  uniffor  dry  and 

liquid  measure. 

French  cubic  inches.  Eng.  cnbic  inches.^ 
Litre,  60-412416    <         61  028 

Hectolitre==13  veltes  3|  pints,  •  6102  8 

Par4s  pint  is  AWo\^  '^^^^  ^^  46*95  cubic  inches. 
The  itere  is  a  cubic  metre,  and  is  the  unit  for  Cubic  or  Solid 
Measure. 

French  cubic  feet.    English  cubic  feet. 
Stere,  20-17386  36  317 

OF  THE  OLD  FRENCH  MEASURES. 

French  feet.  English  feet. 

The  Toise,  6  *  6  3946266+ 

Aune  or  Ell,  3  63#  3  8782+ 

Foot"12  inches,  1-  10657711+* 

Inch=12  lines,  O^j  0-0888142+ 

A  French  League  is  nearly  2f  English  miles,  or  about  ||  of  an 
English  League. 

By  a  decree  of  1812,  the  Toise,  Aune,  Foot,  &c.  are  allowed  (o 
be  the  denominations  of  measure  for  the  common  people  of  France, 
in  the  following  ratios  to  the  metre. 

Toi8e=2  metres,  6  56  English  feet  nearly. 

Foot=|  metre,  0-6468 

lnch=V^  metre,  0  2734 

Aune  or  EII=4  metre,  3-9371 

Busliel=|  Hectolitre,  762  854  cubic  inches. 

The  old  litron=40-393455|J  French  cubic  inches,  by  sUtute,but 
the  common  litron  is  48-8224  English  cubic  inches. 

Weight.  English. 

Paris  pound  or  16oz.»2  marcs,  7560grd. 

Ounce,  4725 

16  pounds  are  211b8.  Troy. 

63o2.  64oz.  Troy. 

100  pounds       ]081bs.  Avoirdupois, 

92^14  do.  100  do. 

25       do.  27     do. 

1  Kilogramme  45-35  do. 

1  Hectogramme  433.50  do. 

*  The  ratio  of  the  French  to  the  English  foot  here  assigiied  is  very  littl6  dii- 
icrcnt  from  1  to  lyf  |y,  which  was  foimerly  considered  as  the  tr^e  ratio. 
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HAMBURGH. 

English. 

100  Ells, 

62i  yards. 

16    do. 

10      do. 

1  Germaii  mile, 

4  niiles. 

100  lbs. 

107i  lbs. 

93i«. 

100    do. 

1  Shippoand, 

280    do. 

SWEDEN. 

1026-276  feet, 

1000  feet 

1000          do.      . 

974-397  do. 

1        Can  or  Kami, 

159*864  cob.  inch. 

a77-71«6  Victaalievigt, 

lOOOlbs.  Troy. 

1333*4935  SkolpooDds, 

1000  do.  Av. 

HOLLAND. 

100         Ells, 

75yd8. 

1334        do. 

100  do. 

1        Dutch  mile. 

3^  miles. 

1         ft=2marc8^16oz. 

5775grs. 

100        IN. 

1094lbs. 

91fjVdo- 

100  do. 

219        do. 

200  do. 

ANTWERP. 

ICk)      Brabaot  Ells, 

74yd8. 

136  A             do. 

100  do. 

100      lbs. 

1044ib9. 

,  96      do. 

100  do. 

204|do. 

100      pots  of  Brabaot, 

36^  gallons. 

BREMEN. 

100       ft. 

110ft. 

90|f  do. 

100  do. 

1       Last, 

80  bushels. 

DENMARK. 

96  lbs. 

lOOlbs. 

100  lbs. 

104i  do. 

1  ShippouDd==3201b8.  or  20 1 ; 
lispoonds,                      <  \ 

333  J  do. 

1000  Feet, 

1049 

RUSSIA. 

1  Arsbeeo, 

28  inches. 

9        do. 

7  yards. 
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100  IDs. 

1  Pood=4(ab9. 
1  Borqait^lO  pood8> 
Russian  Vent^ 

SPAIN. 

Vara  ofr  Barra=|}  of  French  ell, 

Vara,  of  Catalonia=]|        do. 

100ft, 

Arobe=251b8. 

Spanish  league, 

BILBOA. 
100  Varas, 
100  ft, 

100  ft  of  iron, 
32  veils, 
100  fanagaes, 

PORTUGAL. 
Cavedo=26|  Eng.  in.  or  accurately. 
Vara       4^      do.  do. 

32ft==]  arobe,  nearly 

Q.uiDtal=4  arobes  or  128ft 
60  Alquiers  or  1  Moy, 
Fanga=4  alquiers, 
CaDado=4  quarteels, 
Almude=12  canados, 


Eng^lish. 

88ilbs. 

33^,d0i 
333  do. 
i  mile* 


2-7471  feet. 

5-8173    do. 
97ft. 
24|do. 

3|  miles. 


108yds. 
lOe^lbs. 
100  ft. 
66  gallons. 
152  bushds. 


26*5933  inches. 
44*66 
33ft. 
132ft. 
24    boshek. 

If      do. 

3    pints. 

4^  wine  gallons. 


Caoe, 
Pound  of  silk, 
1001  bs. 
Cantar=100  rotolos, 


NAPLES. 


feet,  or 


84  inches. 

120Z. 
64|lb8. 
1961bs. 


145  lbs. 
100  brasses, 
Cane^4  brasses, 
116  sacks, 


Brace, 

100  ft  of  Vienna, 

3  J  Staros, 

Slaro, 

Barrel  of  wine, 


LEGHORN. 

112ft. 
64yds. 
2i|yds. 
100  quarters,  800  bushels. 


TRIESTE. 

27  inches,  or 

1  quarter. 


i  yard. 
123    ftAv. 
8    bushels. 
2|     do. 
18    gallons. 
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PALERMO  IN  SICILY. 


Ei^lkh. 

CanUr, 

176lbs.  Ar. 

RottoIi=rjTr  canlar, 

Illb  nearly. 

Potind  weight, 

Jib. 

Salm, 

485  fc. 

Caffis, 

3i  gallons. 

CaiUarpf  oil, 

25       do. 

Barrel, 

9       do. 

SMYRNA. 

Pike, 

\  yd,  nearly. 

45  Okes,                                nearly 

123 J  ft  Av. 

40|  do. 

112    do- 

BOMBAY. 

Maud) 

ICvrt. 

Surat  maud, 

37ilb8. 

Sural  Candyi=21  S.  mauds. 

784  do. 

Bombay  Candv=21  B.  mauds, 

588  do. 

The  &  16  the  English  m. 

MADRAS- 

Picul=100caUag, 

133  Jibs. 

Calla, 

^**^ 

Maud, 

23ife  Troy. 

Candy  =20  mauds, 

500lb8.  do. 

CALCUTTA. 

Cavid, 

¥\ 

Bazar  maud. 

iCwt. 

Factory  do. 

75  ft. 

1  Maud=40  Seew,  and 

1  Seer^l6  chittacks. 

CHINA. 

Covid, 

14^7  inches. 

Picul=100  cattas. 

133i  lbs. 

Cattail 6  tales, 

lift. 

BATAVIA. 
Picul  =  100  cattas  =  125fe  Dutch  =  133|ft. 


MANILLA. 


100ft, 

Arobe  or  26ft, 

Picul=5i  arobes, 


104ft. 
26  do. 
143  do. 
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JAPAN. 

English. 
Hichey  or  Ichan,  3^  feet. 

Catta=16  mace,  '         ISJIfe. 

Mace=10  tales,  |  do. 

Balec,    .  16i  gallons. 

FRENCH  WEST  INDIES. 
104ft»  112     lbs. 

lOOfe,  107VVlbs. 


AN  ACCOUNT  OP  THE  GRKGORIAIT  OR  NEW  STYLE,  TOGETHER  WlfH  SOME 
CHRONOLOGICAL  PROBLEMS,  FOR  FIMDUTG  THE  EPACT,  GOLDEN  ITVMBER, 
moon's   AGE,  &C. 

POPE  GREGORY  the  XlUth  made  a  reformation  of  the  cal- 
endar. The  Julian  calendar,  or  old  style,  had,  before  that  time, 
been  in  general  use  all  over  Europe.  The  year,  according  to  the 
Julian  calendar,  consists  of  three  hundred  and  sixty  five  days  and 
six  hours ;  which  «ix  hours  being  one  fourth  part  of  a  day,  the 
common  years  consisted  of  three  hundred  and  sixty  five  days,  and 
every  fourth  year,  one  day  was  added  to  the  month  of  February, 
which  made  each  of  thos^  years  three  hundred  and  sixty  six  days, 
which  are  usually  called  leap  years. 

-  This  computation,  though  near  the  truth,  is  more  tban  the  solar 
year  by  eleven  minutes,  which,  m  one  hundred  and  thirty  one 
years,  amounts  to  a  whole  day.  By  which  the  Vernal  Equinox 
was  anticipated  ten  days,  from  the  time  of  the  general  council  of 
Nice,  held  in  the  year  325  of  the  Christian  -^ra,  to  the  time  of 
Pope  Gregory ;  who  therefore  caused  ten  days  to  be  taken  out  of 
the  month  of  October  in  1582,  to  make  the  ^Equinox  fall  on  the 
2l8t  of  March,  as  it  did  at  the  time  of  that  council.  And,  to  pre- 
vent the  like  variation  for  the  future,  he  ordered  that  three  days 
should  be  abated  in  every  four  hundred  years,  by  reducing  the 
leap  year  at  the  cloae  of  each  century,'  for  three  successive  cen- 
turies, to  common  years,  and  retaining  the  leap  year  at  the  close 
of  each  fourth  century  only. 

This  was  at  that  time  esteemed  as  exactly  conformable  to  the 
true  solar  year;  but  Dr.  lialley  makes  the  solar  year  to  be  three 
hundred  and  sixty  hve  days,  five  hours,  forty  eiglit  minutes,  fifty 
four  seconds,  forty  one  third?,  twenty  seven  fourths,  and  thirty  one 
fifths :  According  to  which,  in  four  hundred  years,  the  Julian  year 
of  three  hundred  and  sixty  five  days  and  six  hours  will  exceed  the 
solar  by  three  days,  one  hour  and  1^{iy  five  minutes,  which  is  near 
two  hours,  so  that  in  fifty  centuries  it  will  amount  to  a  day. 

Though  the  Gregorian  calendar,  or  new  style,  bad  long  been 
used  throughout  the  greatest  part  of  Europe,  it  did  not  take  place 
in  Great  Britain  and  America  till  the  first  of  January,  1752;  and 
io  September  following,  the  eleven  days  were  adjusted  by  calling 
the  third  day  of  that  month  the  fourteenth,  and  continuing  the 
rest  in  their  order. 
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CHRONOLOGICAL  PROBLEMS. 

Problem  I. 

•^5  thert  are  three  leap  ytary  to  he  abated  in  every  four  centuries :  tQ 
$kew  how  to  find  in  which  ceniury  the  laH  ye^r  it  to  be  a  leap  year^ 
and  in  which  it  i$  not, 

RiriE. 
Cot  off  two  cjpharf ,  and  diride  the  rebaioiDg  figares  by  4 ;  if 
nothing  renuii,  the  year  is  a  leap  year. 

EiAifp.  1.  The  year  18|0a    '  Eximp.  3.  The  year  20|00. 

4)18(4  4)20(6 

16  20 

2  0 

£xAW.  2.  The  year  ]9|00.  Examp.  4.  The  year  40|0e. 

4)19(4  4)40(10 

16  40 

3  0 

The  first  and  iecond  examples,  having  reotainderB,  shew  the 

{ears  to  be  common  years  of  three  htj/idred  and  sixty  five  days  ; 
nt  the  third  and  foarth,  hairing  no  remainders,  are  leap  years  of 
three  hnndred  and  sixty  six  days. 

Problem  II. 

Xo  find,  with  regard  to  any  other  yearSy  wheiher  any  given  year  be 
leap  year^  and  the  contrary. 

RULB. 

Divide  the  proposed  year  by  4,  and  if  there  be  no  remainder, 
aAer  the  diyisiosi  it  is  leap  year ;  bat  if  1,  2  or  3  remain,  it  is  the 
first,  second  or  third  after  leap  year. 

ExAMP,  1.  For  the  year  1784,        Ex  amp.  2.  For  the  year  1786. 
4)1784(446  4)1786(446 

16  16 

18  18 

16  16 

24  26 

24  24 

"^  "^  <  second  after 

( leap  year. 
PaOBLBM  111. 
To  find  the  Dominical  Letter  for  any  year^  according  to  the  Julian 
method  of  calculation. 

n<7LE. 

Add  to  the  year  its  fourth  part  and  4,  and  diride  that  sam  by  7 : 
if  nothing  remain^  the  Dominical  Letttr  is  Q  f  bat  if  there  be  any 
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reBiainder,  it  shews  the  letter  io  a  retrograde  order  from  G,  be« 
gioning  the  reckooiog  with  F ;  of,  if  it  be  subtracted  from  7,  you 
will  have  the  index  of  the  letter  from  A,  accoantidg  as  follows : 
A  B  C  D  E  F  G 
12  3   4  5  6   7 
ExAMP.  For  the  year  1786. 
(GiveD  year=:l786 
Add   <  Its  fourth  ==446 
(And  4 

7)2236(319 
21 

13 

7 

66 
63 

And  7— 3=4=:?t)|  reckooiog  from  A. 

Problem  IV. 

T0  jmd  ike  Dofmnical  Letter  for  any  year  aceording  to  the  Oregori- 
an  ctmpvUUum^ 

ts  foarth  part,  less  1  f  for  the  present  een* 
remainder  after  the  division,  from  7,  and 

he  index  of  the  Dominical  Letter,  as  be- 
it  is  G. 
1810.        ExAMP.  2.  For  the  year  1812.* 

0  1812 

2  453 


2262 
Subtract        1 

2265 
1 

7)2261(323 
21 

7)2264(323 
21 

16 
14 

16 
14 

21 
21 

24 
21 

And  7— 0=s7t=O^ 

And  7-I^5t=4aD. 

*  Here  it  is  to  be  obsenred^  that  every  leap  year  haa  two  Dominical  Letters : 
that,  found  by  this  rule,  is  the  Dominical  LeUer  from  the  twenty  fifih  daj  ef 
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Problem  V. 

To  find  the  PrinUy  or  Golden  Number^ 

Rule. 
Add  1  to  the  giveo  year;  divide  the  sum  by  19,  and  the  remain- 
der, after  the  dif  ision,  will  be  the  Prime  ;  if  nothing  rema^in,  then^ 
19  will  be  the  Golden  Number. 
ExAMP.    For  the   year   1786. 
To  the  given  year  1786 
Add         1 

19)1787(94 
171 

77 
It 

I  Golden  Number. 
The  Golden  Number,  or  Lunar  Cycle,  is  a  period  of  19  yeari, 
invented  by  Meton^  an  Athenian^  and  from  him*  called  XheMetonick^ 
Cycle.  The  use  of  this  cycle  is  to  find  the  change  of  the  moon  ; 
because  after  19  years,  the  changes  of  the  moon  fall  on  the  sao^ 
days  of  the  month  as  in  the  former  19  years  ;  though  not  at  the 
same  time  of  the  day,  there  being  au  anticipation  of  one  hour, 
twenty  seven  minutes,  forty  one  seconds,  and  thirty  two  thirds ; 
which,  in  312  years,  amount  to  a  whole  day.  Hence,  the  Golden 
Nuipber  will  not  sho«Y  the  true  change  of  the  moon  for  more;  (han 
three  hundred  and  twelve  years,  without  being  varied.  But  the 
golden  number  is  not  so  well  adapted  to  the  Gregorian,  as  the  Ju- 
lian calendar  :  J'he  epact  being  more  certain  in  th^  new  style,  to  • 
find  which,  the  golden  number  is  of  use. 

Problem  VI. 
To  find  the  Julian  Epact. 

Rule. 

First  fin^  the  Golden  Number,  which.  multi|dy  by  11,  and  the 
product,  if  less  than  30,  will  be  the*  number  required  ;  if  the  pro- 
duct exceed  30,  then  divide  it  by  30,  and  the  remainder  is  the 
epact. 

Ex  AMP.  1.  For  the  year  1786. 

February  to  the  end  of  the  year ;  and  the  ne^t  in  tlic  order  of  the  alphabet 
serves  from  the  first  of  January  to  the  twenty  fourth  of  February. 

In  the  2d  Example,  D  is  the  Dommical  Letter  for  the  year ;  but  E,  the  next 
in  the  order  of  the  alphabet,  is  the  Dominical  Letter  for  January  and  February. 
From  this  interruption  of  the  DominicAl  Letter  every  fourth  year,  it  is  twenty 
ei^ht  years  before  the  Dominical  Letter  returns  to  the  same  order,  which,  were 
it  not  for  the  leap  years,  would  return  to  the  same  every  seven  years. 

This  Cycle  of  twenty  eight  years  is  called  the  Cycle  of  the  Sun. 
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To  tbe  given  year  1786 
Add         1 

19)1787(94 
171 

77 
76 

Golden  Number=l  and  1x11=11  the  Julian  Epact. 
ExAMP.  2.    For  the  year  1791. 
1791 
1 

19)1792(94 
171 


82 
76 


6==Goldeu  Number,  and  6x11=66,  therefore  30)66(2 

60 


Problem  VI L 


Epact    6 


To  find  the  Gregorian  Epact, 

Rule.  Subtract  11  from  tbe  Julian  Epact:  If  the  subtraction 
cannot  be  made,  add  30  to  the  Julian  Epact ;  then  subtract,  and  the 
remainder  will  be  tbe  Gregorian  Epact :  if  nothing  remain,  the 
Epact  is  29. 

Or,  take  1  from  tbe  Golden  Number,  and  divide  the  remainder 
by  3 ;  if  1  remain,  add  10  to  the  dividend,  which  sum  will  be  the 
£pact;  if  2  remain,  add  20  to  tbe  dividend;  butif  nothing  remain, 
the  dividend  is  the  Epact. 
ExikMP.  1.  For  the  year  1786.       Examp.  3.  For  the  year  1791. 
The  Julian  Epact  being  11      Tbe  Julian  Epact  being  but  6 
Subtract  1 1  Add  to  it  30 


Because  nothing  remains,  tbe 
Epact  is  29. 

Or, 
Examp.  2.  For  tbe  year  1786. 
The  Golden  number  being  1 
Take  from  it  1 

Divide  by  3)0(0 
There  being  do  remainder, 
the  Epact  is  29,  as  before. 


36 
Subtract  11 

Gregorian  Epact=2d 

Or, 

Examp.  4.  For  the  year  1791. 

The  Golden  number  being  6 

Take  from  it  1 

3)6(1 
3 
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Therefore,  as  2  remains,  add  20  to  the  dirideDd^  and  it  gives 
the  Epact  25,  as  before. 

A  general  Ride  for  finding  the  Oregarian  Epact  forever. 

Divide  the  centuries  of  any  year  of  the  Christian  Era  by  4,  (re- 
jecting the  snbseqnent  numbers  ;)  maltiply  the  remainder  by  17,  and 
to  this  product  add  the  quotient  multiplied  by  43  ;  divide  this  sum 
plus  86  by  26,  multiplying  the  Golden  Number  by  11,  from  which 
subtract  the  last  quotient,  and  rejectinfg  the  thirtien^  the  remainder 
will  be  the  Epact.  ' 

ExAMP.     For  the  year  1786. 

Rejecting  the  subsequent  numbers  86,  it  will  be  17. 
4)17(4 
16 

—  Golden  Nomber=  I 

1  Multiply  by  11 

11 
Subtract  the  last  quotient^  11 

00 


Therefore,  as  nothing  remain^ 
the  Epact  is  29,  as  before. 


26 
25 


A  TABLE  OP  THK  ITINETBEJf  .EPACT8  FOR  THE  JULIAH  AWD  GR£GO-| 

RIAN  ACCOFSTTS,   BT  THE   GOLDEN 

IVrMBER.                                  1 

J  ulian 

Greg. 

Julian 

Greg. 

JuHan 

Gf^. 

G.N. 

Epact. 

Epact. 

G.  N. 

Epact. 

Epact. 

G.N. 

Epact. 

Epact 

1 

11 

29. 

7 

17 

6 

13 

23 

12 

2 

22 

11 

8 

.    28 

17 

14 

4 

23 

3     i       3 

22 

9 

9 

28 

15 

15 

4 

4 

14 

3 

10 

20 

9 

16 

26 

15 

5 

25 

14 

11 

1 

20 

17 

7 

26 

6 

6 

26 

12 

12 

1 

18 
19 

18 
29 

7 
18 

Problem  Vlll. 
To  calculate  the  Moon^s  age  on  any  given  dajf. 

Rule.  To  the  given  day  of  the  month,  add  the  Epact  and  nnm- 
ber  of  the  month  :  If  the  sum  be  less  than  30,  it  is  the  Moon's 
age,  but  if  it  exceed  30,  then  take  30  from  it,  and  the  remainder 
will  be  the  Moon's  nge.  * 

JVo/e.    The  numbers  to  be  added  to  the  follomog  months,  are 

as  follOTT  : 
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^January 

0 

•Jaly 

'  ^^ 

Febraary 

2 

August 

6 

To  4 

March 

1 

September 

8 

■^^j  April 

2" 

October 

8 

Maj 

3 

November 

10 

LJone 

4 

.December 

joj 

Example.     For  January  25lh,  1786. 

(Giveaday               =26 

Add{Epact                      =29 

(  No.  of  the  month    =00 

64 

Sabtract  30 

24=Moon*8  afire. 

Problem  IX. 

To  find  the  tinus  of  the  New  and  Full  Moa 

Rule.  Find  (he  Moon's  age  oo  the  give 
the  Moon  will  be  foU  on  that  day,  and  by  < 
ward  and  forward  yoo  will  have  the  first  a 
counting  backward  and  forward  16  days,yot 
(he  last  and  next  change  ;  bat  if  the  age  o 

than  16,  take  16  from  it,  and  the  remainder  will  shew  how  many 
days  have  passed  since  the  last  full  moon,  and  counting  these  back- 
ward, you  will  have  the  day  the  last  full  moon  happened  on,  and  by 
knowing  that,  we  can  find  the  change,  or  either  of  the  quarters,  as 
before. 

Again,  if  the  age  of  the  moon,  on  the  assumed  day,  be  less  than 
16,  then  take  th&t  from  16,  and  the  remainder  will  -shew  how  many 
days  are  to  run  till  the  next  full  moon,  which  you  will  have  by  ad- 
ding the  remainder  to  the  assumed  day  ;  and  proceeding  as  before^ 
you  will  have  the  days  of  the  change,  and  either  quarter  as  above. 

ExAMP.  For  January  25th,  1786.    (  Assumed  day  =25 

Add  \  Epact  =29 

(  Number  of  the  month=0O 

64 
Subtract  30 

Moon's  age=24 
Subtract  15 

Take  the  days  since  the  last  full  moon=  9 
From  the  assumed  day=25 

To  the  day  of  the  foil  moon=16th 
Add  16 
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•  New  Mooon  5l«t 

From  the  full  Moon  16 
Take     7J 

First  quarter     9lh 

To  the  full  Moon=]6 
Add     71 

Last  quarter=;2S 

Problem.  X. 

The  time  of  the  Moons  coming  to  the  Souths  after  the  Sun,  being  given, 
tc  find  the  a^re  of  the  Moon. 

.24  hours,  the  whole  difierenco  of  time,  are  to  30,  the 
^s  froDi  change  to  change,  so  is  the  difference  of  timey 
\  a^e.  \  *  - 

I  o!»5erved  the  Moon  to  be  on  the  meridian,  or  due 
ilock  in  the  aftei-noon  :     What  is  the  Moon's  age? 

24   :  30  ::  6  :  71  da)'^,  Ans,     ; 

PnonLEM  XI. 
To  find  the  time  of  the  Moons  southing. 

RtXE.  Wultipiy  the  Moon's  a^e,  on  the  given  day,  by  48  mift-^ 
otc8,  and  divide  the  product  by  60,  the  minutes  in  an  hour,  (or  mul- 
tiply by  4  add  divide  by  5)  and  the  quotient  will  show  how  ntany 
hours  and  minutes  the  moon  is  later  in  coming  on  the  meridian^ 
than  the  £un,  and  counting  so  many  hours  and  minutes  forward 
trom  12  o'clock,  we  have  the  time  of  the  Moon's  southing:  if  the 
hours  and  minute^,  found  as  above,  be  less  than  12,  then,  that  will. 
be  the  lime  of  the  Moon's  southing  after  noon  ;  but,  if  greater  than 
12,  then^  take  12  from  them,  and  the  remainder  will  be  the  time  of 
the  Moon's  southing  in  the  morning., 

KxAMP.   1.     Required  the  time  of  the  Moon's  southing  on  the 
25th  day  of  January  1786  ? 


Moon's  age =24 

Or, 

h.   m.                    48 

24 

From  19  12                 

4 

Take    12  GO                 192 

-^ 

' 

96 

5)96 

7   12                         h. 

m. 

...i. 

h.  m. 

Hence  the  Moon  60)1152(19 

12 

19i= 

=  19  12  as  before. 

itouths  at  12miQ-           60 

' 

utes  past  7  in  the         

morning.                        552 

540 

12 
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ExAMP.  2.    For  the  9th  of  February  1786  ? 
Moon's  age=10 
48 

h.  m. 

60)480(8  0  aflemooD,  is  the  time  t)f  the  Moon's 
48  [soothing. 

Note.  From  the  change  to  the  full,  the  Moon  comes  to  the 
south  aflernoon  ;  but  from  the  full  to  the  change,  before  noon.  . 

Problem  XII. 
To  find  on  what  day  of  the  week,  any  given  day  in  any  month  will  fall. 

As  one  of  the  first  seres  tetters  of  the  alphabet  u  prefixed  tp  eve* 
ry  day  in  the  year  beginning  with  A,  which  is  always  prefixed  to 
the  first  day  of  January  :  And  as,  in  common  years,  the  letter,  ao- 
oexed  to  the  first  Sunday  in  January,  shews  the  Dominical  Letter 
for  that  year ;  but  every,  leap  year  haying  two  Dominical  Letters, 
the  first  of  which  serving  to  the  twenty  fourth  of  February,  and  the 
other  for  the  rest  of  the  year,  consequently,  in  any  common  year, 
the  Dominical  Letter  being  known,  the  first  of  January  may  be  ea- 
sily found,  reckoning  from  A  according  to  the  natural  order  of  the 
letters :  and  in  any  leap  year,  the  first  of  its  two  Dominical  Letters 
will  shew  as  above,  counting  from  A  1,  B  S,  C  3,&c.  and  by  count- 
ing backward,  you  may  have  the  day  of  the  week,  on  which  the 
trst  of  January  will  happen. 

Rule.  Find  the  day  of  the  week  answering  to  the  first  of  Janu- 
ary that  year,  then  add  together  the  days  contained  in  each  month 
from  the  beginning  of  the  year  to  the  proposed  day  of  the  month 
inclusively ;  divide  this  sum  by  7,  and  if  any  thing  remain,  after  the 
division,  then  count  so  many  forward,  beginning  with  that  day  oa 
which  tlae  first  of  January  falls,  and  you  will  have  the  day  of  the 
week,  on  which  the  proposed  day  will  fall :  but  if  nothing  remain, 
then  the  day  of  the  week,  preceding  that  day  on  which  the  first  of 
January  falls,  answers  to  the  proposed  day. 

Example. 
On  what  day  of  the  week  will  the  5th  day  of  May  1786  fall? 

Jan.       31 

By  the  preceding  observations,  and  by    Feb.      S8 

Prob.  4th,  the  first  of  January  is  found  to    March  31 

fall  on  Sunday.  April     30 

May         6th 

Now,  counting  forward  six  days  from  7)125(17 

Sunday,  the  first  of  January  (inclusively)  7 

the  5th  of  May  falls  on  Friday.  — 

55 

49 


6  from  Jan  1. 
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PflOBLEM   XlH. 

To  find  the  Cycle  of  the  Sun. 

Rule.  Add  25*  to  the  giveu  year ;  divide  the  Bom  by  ^3,  apd 
the  remainder^  after  divittioo,  is  the  Cycle  required  -,  but  if  nolbr 
iog  remaif^  the  Cycle  is  28. 

Example. 
For  the  year  1807  ? 
To  1807 
Add     25 


28)1832(65 
168 

152 
140 


The  use  of  this  Cycle  is  to  fioA 
the  Dominical  Letter  by  the  foWt 
lowing  Table. 


l2=CycTe  reqtiired^ 


A  TABLB  OF  TBB  DOMINICAL  U&TTERS  FOR.  THE  NEW  STTL^t 
ACCORDING  TO  THE  CYCLE  OV  THE  SON. 

Cycle: 

Letter. 

Cydo. 

Letter. 

Cyde. 

fbeWtr, 

Cytie.  {Letter. 

1 

DC 

a 

9 

B, 
AG 

15- 
17 

.    G 
F 
ED 

22 
23 
24 
25 

E 

D 

C 

B  A 

2 
3 
4 

5 

B 

A 

G 

PJE 

10 
11 
12 
13 

F 

£ 

D 

CB 

18 
f9 
20 
21 

6 

B 

A 

GF 

26 
27 
28 

G 
F 
£ 

6 
7 

D 
C 

14 

A 

Problem  XIV. 

To  find  the  year  of  the  Dionysian  Period. 
RtJLE.     Add  to  the  given  year  457  *  divide  the  sam  by  532,  antf 
the  remainder  will  be  the  number  required. 

Example. 
Required  the  year  of  the  Dionysian  Period  for  the  ye%r  1786  ? 
To  1786 
Add  .467 

532)2243(4 
2128 

115=Dionysian  Period. 

«*  From  the  commencement  of  thii  century,  9+1 6=^25  must  be  added  to  tli» 
given  year.  The  leap  year  havmg:  been  omitted  in  the  y^ar  1800,  makes  it  ne- 
cessary to  add  25  to  the  date  of  the  year,  and  then  dividing;  by  SJB,  it  idU  gire 
the  Cycle  right  doring;  the  present  century.  And  this  is  a  g;enera!  rule  to  be  ob- 
served, that  when  a  leap  year  has  been  abotpd,  add  16  to  tl^  number  which  was 
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Problem  XV. 

Tojind  the  year  of  Jndiction. 

Rule.  Add  3  to  the  giFen  year ;  divide  the  sam  by  15,  and  jjie 
remainder,  after  division,  will  be  the  lodiction  ;  if  nothing  remain, 
it  will  be  15; 

Example. 
Required  the  year  of  Indictton  kv  1766  ? 
To  1786 
Add       3 

15)I789(1K^ 
16 

28 
15 

139 
135 

4=IndictioD. 

Problem  XVL 

To  find  the  Julian  Period, 
Rule.    Add  4713  to  the  given  year,  and  the  sum  will  be  the^ Jul- 
ian Period. 

Example. 
What  year  of  the  Julian  Period  will  answer  to  (he  year  17d6  ? 
To     1788 
Add  4713 

6499  Ans. 

Problem  XVH. 

To  find  the  Cycle  of  the  Sun^  Qoldeti  Number  ^  ^^d  bidictionyfor  oiiy 

current  year, 
.  Rule.    To  the  current  year  add  4729  ;*  divide  the  sum  by  28, 
19  and  15,  respectively,  and  the  several  remainders  will  be  the, 
numbers  required ;  when  nothing  remains,  the  divisor  is  the  num- 
ber required. 

Example. 
What  are  the  Cycle  of  the  Sun,  Golden  Number,  and  Indiction, 
for  the  year  1807? 

before  added  to  the  year,  r^'cctingf  28  when  it  exceeds  it,  aad  this  aumher  be- 
ing added  to  the  year,  and  the  sum  divided  by  28,  tKe  remainder  after  divis- 
ion, will  be  the  Cycle  for  finding  the  Dominical  Letter.  Thus  in  the  jaineteeilth 
century,  U  will  be  9-f  16=25,  ftnd  in  the  twenUeth  dfciitury  25-1-16—28=13, 
which  number  will  serve  two  cehturics,  for  the  year  2000  id  a  leap  year. 

•  For  any  year  ia  the  uiuetecjilh  century  add  4713+  16?s4720# 
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1807  19)6636(344       15)6536(435^ 

4729  57  60 

28)6636(232  83  53 

66  76  45 

93  76  86 

84         .76  75      ^ 

96  0  iDdietioQ^ll 

84         Golden  Number==19 

12  Cycle  of  the  Sun. 

Problem  XVIII. 

To  find  the  time  of  High  Water. 

RuLE«  Find  the  Moon's  southing,  to  which  add  the  point  of  the 
compass  making  hxW  sea,  on  the  full  and  change  days,  for  the  place 
proposed}  and  the  sum  will  he  the  time  required. 

Example. 

I  demand  the  time  of  high  water  at  Boston,  January  251h,  1786» 
admitting  the  tide  to  flow  and  ebb  N.  W.  and  S.  £.  on  the  days  of 
change  stnd  full  ?       '  ' 

We  have  before  found  the  Mooo's  southing  to  be  7fa.  12m.  in  the 
morning. 

h.  m. 
Therefore  to  7  12 

Add  4    Os^the  point  of  the  compass^  and  it 

Gives  11  12  in  the  morning,  for  the  time  of  high  water. 

Problem  XIX. 

To  find  on  vihat  day  Easter  will  happen. 

It  was  ordered  by  the  Nicen^  Council,  that  Easter  Sunday  shoold 
be  kept  on  the  tirst  Sunday  after  the  first  full  moon,  which  happen- 

.  ed  upon  or  after  the  twenty  first  day  of  March,  the  day  on  which 
they  thought  the  Vernal  Equinox  happened.  Though  this  was  a 
mistake,  for  the  Vernal  Equinox,  that  year,  fell  on  the  twentieth  of 
March.  But  yet,  the  full  moon,  which  fell  on,  or  next  after  the 
twenty  first  of  March,  they  called  the  Paschal  full  moon;  And  by 
the  introduction  of  the  Gregorian,  or  New  Style,  the  Equinox  will 
BOW  always  happen  on  the  twentieth  or  twenty  first  of  March. 
And  the  feast  of  Easter  id  now  to  be  kept  on  the  next  Sunday  after 

.  the  Paschal  full  moon,  or  the  full  moon  which  happens^after  the 
twenty  first  of  March  ;  but,  if  the  full  moon  happens  on  a  Sunday, 
Easter  day  is  to  be  the  next  Sunday  alter. 

Rule  Find  Che  age  of  the  moon  on  the  Slst  of  March,  m  the 
given  year,  and  if  it  be  14,  then  find  the.  day  of  the  week  answer- 
ing to  it,  and  the  Sunday  following  is  Easter  Sunday ;  but  if  the 
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moon's  ago  on  the  Slst  day  of  March  he  not  14,  then  reckon  for- 
ward to  the  day  on  which  the  moon's  age  is  14,  and  find  the  day  of 
the  week  answering  to  that  day  ;  the  Sunday  following  will  he  the 
day  required. 

N.  B.    On  leap  year  take  the  20th  of  March. 

ExAMP.    When  does  Easter  happen  in  the  year  1786  ? 

21  of  March  •  Jan.      31 

29  Epact.  Feb.     28 

1  No.  of  the  month*  March   31 

^—  April      13th 

61  

SQbt.;30  7)103(14 

21  Moon's  age.  — 

AAA  9^S  ^^'  ^^  ^^y^  ^^  *^  Moon's  33 

^^^  ^"^  I  being  14  days  old.  28 

44  6    There- 

Take  31=days  in  March,     fore  the  first  of  January  being  Sun- 
— ^  day,  reckon  forward  5  days,  includ- 

13th  of  April,  the  ing  Sunday,  and  vou  will  find  the 
day  of  the  full  moon,  or  13th  of  April  falls  on  Thursday, 
Easter  limit.  consequently  the  next  Sunday  is  the 

16th,  which  is  Easter  Sunday. 
Easter  may  be  found,  for  any  future  time,  by  the  following  Ta- 
ble which  is  calculated  from  1753,  the  time  of  the  commencement 
of  the  New  Style  in  America,  and  which  shews,  by  the  Golden 
Number,  the  days  of  the  Paschal  full  moons ;  by  which,  and  the 
Dominical  Letter,  the  day  on  which  Easter  will  fall,  may  be  found. 

Tke  Use  of  the  Table. 

First,  find  the  Golden  Number  as  before  taught,  which  seek  in 
the  column  of  Golden  Numbers  under  the  time  in  which  the  given 
year  is  included  ;  right  against  the  Golden  Number  of  the  year,  in 
the  last  column  but  one,  you  have  the  day  of  the  month  on  which 
the  Paschal  foil  moon  happens,  which  is  the  limit  of  Easter  ;  from 
thence  run  your  eye  down  among  the  Dominical  Letters,  till  you 
come  to  the  Letter  of  the  given  year,  and  against  it  you  have  the 
day  of  the  month,  on  which  Easter  falls  that  year. 

Example,  '^o  know  when  Easter  falls  in  1786. 

The  Golden  Number  tor  the  year  being  one,  and  the  Dominical 
Letter  A  ;  therefore  seek  in  the  first  column  (the  ^iven  year  be- 
ing included  between  the  jears  1753  and  1899)  for  the  Golden 
Number:  then  cast  your  eye  along  to  the  last  column  but  one,  un- 
der the  title  Paschal  full  0,  and  you  will  find  the  thirteenth  of 
April  to  be  the  day  of  the  full  moon  ;  against  which,  in  the  last 
column,  stands  E,  which  shews  it  to  be  Thursday,  therefore  the 
next  Sunday  following  is  Easter  Sunday,  which,  by  going  down  the 
column  of  Letters  to  the  next  A,  you  will  find  to  be  the  sixteenth 
of  April. 
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PLANE  GEOMETRY- 


DEFINITIONS. 

1.  A  POlNTin  the  Mathemalicks  is  considered  only  as  a  mark, 
without  any  regard  to  dimensions. 

2.  A  Ltne^is  considered  as  length,  without  regard  to  breadth  or 
thickness. 

3.  A  Plane  or  Surface  has  two  dimensions,  length,  and  breadth, 
bat  is  not  considered  as  having  thickness. 

4.  A  Solid  has  three  dimensions,  length,  breadth  and  thickness, 
and  is  usnally  called  a  Body, 

5.  A  line  is  either  «^rat^^,  which  is  the  nearest  distance  between 
two  Points ;  or  crooked,  called  a  Curve  Line,  whose  ends  may  be 
drawn  farther  asander. 

6.  If  two  Lines  are  at  equal  distance  from  one  Another  in  every 
part,  they  are  called  parallel  Lines,  which,  if  continued  infinitely , 
will  never  meet. 

7.  If  two  lines  incline  one  towards  another,  they  will,  if  continu- 
ed, meet  in  a  point :  by  which  meeting  is  formed  an  Angle. 

8.  If  one  Line  fall  directly  upon  another,  so  that  the  Angles  on 
both  sides  are  equal,  the  Line,  so  falling,  is  called  a  'perpendicular ^ 
and  the  Angles  so  made,. are  called  right  Angles,  and  are  equal  to 
90  degrees,  each. 

9.  All  Angles,  except  right  Angles,  are  called  oblique  Angles^ 
whether  they  are  acv>te,  that  is,  less  than  a  right  Angle  ;  or  ohtMse, 
that  is,  greater  than  a  right  Angle. 

.      .     GEOMETRICAL  PROBLEMS. 

'    ^    Problem  I.     To  divide  a  Line  AB  into  two  equal  parts. 

Set  one  foot  of  the  compasses  in 
the  point  A,  and,  opening  them  be- 
jond  the  middle  of  the  line,  der- 
scribe  arches  above  and  below  the 
line  ;  with  the  same  extent  of  the 
compasses,  set  ot^  foot  in  the  point  A"^ 
B,  and  describe  two  arches  crossing 
tl^  former :  draw  a  line  from  the 
intersection  of  the  arches  above  the 
line,  to  the  intersection  below  (he 
line,  and  it  will  divide  the  line  AB  into  two  equal  parts* 


V 

m  I       ■      I  — 
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PROBLEM  n.  To  erect  a  perpendicular  on  the  point  C  in  a  given  Itnem 


X 


Set  one  foot  of  the  compasse? 
io  the  givien  point  C,  extend  the 
olber  foot  to  any  dirt«ece  at  pleas- 
ure, ns  to  D,  and  with  that  extent 
make  the  marks  D,  and  £.  With 
the  compasses,  one  foot  in  D,  at 
any  extent  above  half  the  distance 
of  D  and  £,  describe  an  arch  . 
above  the  line,  and  with  the  ssate 
extent,  and  one  foot  in  £,  describe 
an    arch  crossing  the    fortner ; 

draw  a  line  from  the  intersection  of  the  arches  to  the  given  point 
C,  which  will  be  perpendicular  to  the  given  line  in  the  point  C 

Problem  ML     To  erect  a  perpendicular  upon  the  end  of  a  line. 

Set  one  foot  of  the  compasses 
in  the  given  point  B,  open  them 
to  any  convenient  distance,  and 
describe  the  arch  CDE ;  set  one 
foot  in  C,  and  with  the  same  ex- 
tent, cross  the  arch  at  D  :  with 
the  same  extent  cross  the  arch 
again  from  D  to  E ;  then  wkh 

the 

;h  a  ;  take  the  compasses  from  D,  aetf, 
extent  with  one  foot  in  E,  intersect  jtte 
kence  draw*4Htt  to  the  point  B,  w^idi 
AB. 


P..^ 


K — 


Problem  IV.     From  a  given  point,  a,  to  let  fall  a  perpendicular  ta 
a  given  line  AB* 

Set  one  foot  of  the  compasses  in 
the  point  a,  extend  the  other  so  as 
to  reach  beyond  the  line  AB,  and 
describe  an  arch  to  cut  the  line  AB 
in  C  and  D  ;  put  one  foot  of  the 
compasses  in  C,  and,  with  any  ex* 
tent  above  half  CD,  describe  an 
arch  6  ;  keeping  (he  compasses  at 
the  same  extent,  put  one  foot  in  D, 
and  intersect  the  arch  b  in  b ; 
through    which   intersection,  and 


s, 


\^ 


M 


the  point  a,  draw  a  E^  the  perpendicular  required. 


:!SS 
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PitOBLCM  V,     To  draw  a  Line  parallel  to  a  given  Line  AB. 
Set  one  foot  of  the  com- 
passes in  anj  part  of  the  line, 
as  at  c ;  extend  the  compass- 
es at  pleasure,  Unless  a  dis- 
tance be  assigned,  and  de- 
scribe an  arch  b;  with  the 
same  extent  in  some  other 
part  of  the  line  AB,  as  at  e,  describe  the  arch  a  ;  lay  a  ruler  to  the 
extremities  of  the  arches,  and  draw  the  line  E  F,  which  will  be 
parallel  to  the  line  A  B« 

PaoBLEM  VI.     To  make  an  Angle  equal  to  any  number  of  degrees. 

It  is  required  to  lay  off  an  acute  Angle  of  36**  on  a  gi?en  line  AB» 

Take  60  degrees  froqi  the  line  of 
chords  in  the  compasses,  set  one  - 
foot  of  the  compasses  in  the  point 
A,  describe  an  arch  CD,  at  pleas- 
ure ;  then  set  one  foot  of  the  com- 
passes in  the  brass  centre,  in  the 
beginning  of  the  line  of  chords,  and 
bring  the  other  to  35  on  the  line  ; 
with  this  extent  set  one  foot  in  C, 

with  the  other  intersect  the  arch  CD,  in  a,  and  through  a  draw  the 
Une  AE,  so  will  EAB  be  an  angle  of  35  degrees. 

If  the  angle  had  been  obtuse,  suppose  125^,  then  take  90^  from 
the  line  of  chords  ;  set  one  foot  in  C,  and  intersect  the  arch  in  b ; 
then  take  35^  from  the  same  line  of  chords,  and  set  them  from  b  to 
d ;  a  line  drawn  from  A  through  d  to  F  will  make  an  angle,  FAB, 
of  125*. 

To  measure  an  angle  by  the  line  of  chords,  is  only  to  take  Ihe 
distance  on  the  arch  between  the  lines  AB  and  AE,  or  AB  and  AF, 
and  lay  it  on  the  line  of  chords. 

Pkoblem  VII.  To  make  a  Triangle,  whose  sides  shall  be  equal  to  three 
given  lines^  provided  any  two  of  them  be  longer  than  the  third. 

LetA,B,C,  be  the  three  given  lines;  ^ 
draw  a  line  AB,  at  pleasure;  take 
the  line  C  in  the  compasses,  set  one 
foot  in  A,  and  with  the  other  make  a 
mark  at  B ;  then  take  the  given  line 
B  in  the  compasses^  and  setting  one 
foot  in  A,  draw  the  arch  C ;  then 
take  the  Une  A  in  the  compasses,  and 
iatenect  the  arch  C  in  C ;  lastly, 
draw  the  lines  AC  and  BC,  and  the 
triangle  will  be  completed* 


B 
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(f  any 


Paoklem  VIU.     To  make  a  Square,  having  equal  iides,  equal 

given  line. 

Let  A  bft  the  given  line  ;  draw  a  line       j^ 
AB  equal  to  the  given  line  ;  from  P  raise       — -— ^— 
a  perpendicular  to  C  equal  to  AB,  wilh  -^ 
the  same  extent, set  one  foot  inCaoddC'  '^ 
•cribe  the  arch  D  ;  also  with  the  same  ex- 
tent, set  one  foot  in  A  and  intersect  the 
arch  D;  lastly,  draw  the  lines  AD  and 
CO,  and  the  square  will  be  completed. 

In  like  manner  may  a  Parallelogram  be 
constructed,  only  attending  to  the  differ- 
ence between  the  length  and  breadth. 

Problem  IX.  To  describe  a  Circle,  which  shall  pass  through  cwjf 
three  given  Points,  which  are  not  in  a  straight  line. 
Let  the  three  given  points  be  A,B,C,  through  which  the  circle  is 
tp  pass.  Join  the  points  AB  and  BC  with  right  lines,  and  bisect 
these  lines;  the  point  D,  where  the  bisecting  lines  cross  each  oth- 
er, will  be  the  centre  of  the  circle  required.  Therefore}  place 
one  point  of  the  compasses  in  D,  extending  the  other  to  either  of 
the  given  points,  and  the  circle,  described  by  that  radius,  will  pass 
through  all  the  points. 


Hence,  it  will  be  ea^y  to  find  the  cen- 
tre of  any  given  circle  ;  for,  if  any  three 
points  are  taken  in  the  circumference  of 
the  given  circle,  the  centre  will  be  rea- 
dily found  as  above.  The  same  may  al- 
so he  observed,  when  only  a  part  of  the 
circumference  is  given. 


Problem  X.  To  describe  an  Ellipsis  or  Oval  nuchanically. 
Draw  two  parallel  lines,  as  L  and  M,  at  a  moderate  distance,  bj 
Prob.  5 ;  then  draw  two  others  at  the  same  distance,  across  the  for- 
mer, as  N  and  O ;  by  the  crossing  of  these  lines  will  be  made  a  fig- 
ure ABCD,  of  four  sides  ;  extend  the  compasses  at  pleasure,  and  set- 
ting one  foot  in  D,  describe  the  arch  cde  \ 
with  the  same  extent,  set  one  foot  in  B, 
and  describe  the  ^rchfgh  ;  then  set  one 
foot  in  C,  and  contract  them  so  as  to  reach 
the  point  e,  and  describe  the  arch  Im ; 

with  the  same  extent,  and  one  foot  in  A,  a  >^>^^  ii  -\^^^r^ 
describe  the  arch  ik,  and  the  oval  will  be  ^"G^s^^— w**^^  ^ 
completed.     In  the  same  roasuer^  wjth  >  o        /^ 

a  greater  or  less  extent  of  the  compass- 
es, may  a  greater  or  less  oval  be  made  by  the  same  four  sided  fig- 
ure ABCD. 
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MENSURATION 

OP  SUPERFICIES  AND  SOLIDS. 
Section  I.   Of  Superficies. 

SUPERFICIES,  or  sorfaces,  ire  measared  by  the  8uper6cial 
ioch(  foot,  yard,  &c.  according  to  the  measures  pecali^r  to  differ- 
ent artists. 

The  superficial  inch,  foot,  &c.  is  one  inch,  foot,  &c.  in  length  and 
breadth;  and,  because  12  inches  make  ofte  foot  of  Long  Measure, 
therefore  12x12^=144  inches  make  1  superficial  foot,  3x3=9  feet, 
a  yard,  &c. 

The  superficial  content  of  every  sur&ce  k  found  by  the  proper 
rule  of  its  figure,  whether  square,  triangle,  polygon,  or  circle. 

Aaticle  1.  Ta  mea$ure  a  Squatty  having  equal  sides. 

Rule. 
Multiply  the  side  of  the  square  into  itself,  and  the  product  will 
be  the  area  or  superficial  content,  of  the  same  name  with  the  de- 
nomination taken,  either  in  inches^  feet,  or  yards,  respectively. 

Let  ABCD  represent  a  square,  whpsb  side  is  12   a 
inches  or  12  feet.     Multiply  the  side  12  by  itself, 
thus,  12  inches.  12  feet. 

12  inches.  12  feet. 


Area=144  inches. 


144  feet. 


B 


By  the  Sliding  Rule. 

Set  1  to  the  length  on  B,  then,  find  the  breadth  on  A,  and  oppo- 
site to  this  on  B,  you  will  have  the  content. 

By  Gun(er*s  Scale. 

Extend  the  dividers  from  1,  on  the  line  of  numbers,  to  the  length ; 
that  distance,  laid  the  same  way  from  the  breadth,  will  point  out 
the  answer. 

Art.  2.  To  measure  a  Parallelogram  or  long  Square, 

Rule. 
Multiply  the  length  by  the  breadth,  and  the  product  will  be  the 

area,  or  superficial  content*  

Let  ABCD  represent  a  parallelogram,  whose  A  B 

length  is  5  feet,  and  breadth,  4  feet.    Multiply 
6  by  4.        Length    5 
Breadth  4 

_  D 

Area  20  Ans. 


•  If  the  parallelogram  be  divided  into  sqaares  by  drawing  lines  as  iti  the 
figure,  it  is  obvious  on  inspection,  that  the  number  of  squares  must  always  be 
eq^al  to  the  product  of  the  length  and  breadth.  The  same  may  be  shown  on 
the  square  also.  The  area  of  a  Rhombus  or  Khomboides  is  equal  to  that  of  a 
paraUelogram  of  the  laoio  base  and  altitude. 
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The  content  of  diis  figure  is  found  on  ibe  alidbg  rule  and  scale, 
u  the  former. 

Akt.  3.  VHien  the  breadth  of  a  Superficies  is  given^  to  find  Aov  much 
in  length  will  make  a  square  foot^  yfi^rdf  ^c. 

RiJLe.  * 

As  the  bretdth  is  to  a  foot,  yard,  &c.  so  is  a  foot,  yard,  ^.  te 
the  length  reqaired  ^o  make  a  foot,  yard,  &c.  .Or  diTide  144  by 
the  breadth,  and  the  quotient  will  be  the  length  required. 

How  nmcb,  in  length,  of  a  board  2  j-  feet  wide,  will  make  a  square 
foot? 

In.  br.  In.  leng.  In.  br.  In.  leag. 
As  30  :  12  ::  12  :  4*8 
12 

30)144(4*8  inches,  length  required. 
120 

240 

240  In. 

Breadth=^30)144(4'8  inches,  Ans. 

Art.  4.  To  measure  a  Rhombus^ 

,l)e/itUUon.  A  rhombus  is  a  figure  with  four  equal  sides,  in  the 
form  of  a  diamond  on  cards,  having  two  angles  greater  and  two  less 
than  the  angles  of  a  square  :  the  fbrmer  are  called  obtuse  angles, 
and  the  latter,  acute,  or  sharp,  angles. 

Rvx.E. 

Multiply  the  side  by  the  length  of  a  perpendicular,  let  &U  from 
one  of  the  obtuse  angles  to  the  side  opposite  such  angle. 

Let  ABCD  represent  a  rhombus, 
each  of  whose  sides  is  16  feet  t  aA^ 
perpendicular  let  fall  frotn  the  obtuse 
angle,  at  B,  on  the  side  DC,  will  in- 
tersect it  in  the  point  £,  so  will  B£ 
be  12  feet ;  and  this  being  multiplied 
into  the  given  side,  the  product  will 
be  the  area  of  the  rhombus. 

Side3=16  Bv  the  Sliding  Rule. 

Fer.=12  Set  1  on  A  to  the  length  on  B;  find  the 

perpendicular  height  on  A,  against  which  on 

192  area.  B  is  the  content. 

JBy  Gunter, 

The  extent  from  1  to  the  perpendicular  height  will  reach  from 
the  length  to  the  content. 
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Art.  5.  Ta  find  the  Area  of  a  BhonA&idts, 

D^ititm.    A  rhomboides  ii  a  figure,  whose  opposite  tides  and 
opposite  aogles  are  equal. 

Rule. 
Multiply  one  of  the  longest  sidesi  by  the  perpendknlar  let  fidi 
from  one  of  the  obtuse  angles  on  one  of  the  longest  sides. 

Let  ABCD  represent  a  rhomboides ; 
the  longejBt  sides  AB  and  CD  being 
16*5  feet^  and  the  perpendicular  AE» 
M  feet.      Side=16-5  £>. 

Perp.    9-7 

'  The  content  is  found  on  the 
sliding  rule»  and  scale,  u  in 
the  last  figure. 
.     Ans.  16005  feet. 

Art.  6.  To  measure  a  Trioiig/e.* 

.  /  RUL£. 

If  it  be  a  right  angled  triangle,  multiply  the  base  by  half  the 
''*perpendk^ar,  or  half  the  base  by  the  perpendicular,  and  the  pro- 
duct^lPbe  the  area  :  but  if  it  be  an  oblique  angled  triangle^ 
(whiter  obtuse,  or  acute,)  multiply  half  the  base  by  the  length 
of  the  perpendicular  let  fall  on  the  base  from  the  angle  opposite  to 
it,  and  the  product  will  be  the  area.  The  longest  side  of  a  Irian- 
gle  is  usually  called  the  base,  except  in  a  right  angled  triangle, 
where  the  longest  of  the  two  legs,  which  inci^de  the  right  angle, 
is  called  the  base. 

In  the  right  angled  triangle  ABC  right 
angled  at  C ;  the  base  AC  is  18-8  feet,  and 
the  perpendicular  BC::s:12'6. 

Base     =188        Or,  Perp.=:12-6 

iPerp.=s  6-3        *    ^  Base  =  9-4 


564 
11S8 


504 
1134 


118*44  area.  1 18*44  area 

The  oblique  angled  triangle  ABC 
bebg  given,  let  fall  a  perpendicular 
from  the  angle  at  B  on  the  base  AC, 
and  that  perpendicular  is  the  height 
of  the  triangle.  The  base  AC  being  a 
15*6,  and  the  perpendicular  BD=9,  -'^- 
to  find  the  area. 

*  A  triangle  is  half  a  parallelogram  ofthe  tame  base  and  altitude ;  benoe  ihm 
rule.  In  a  right  angled  triangle,  the  longest  aide  is  called  the  hypotenuse ;  the 
next  longest^  the  base  i  and  the  shortest  side,  the  perpendicalttr. 
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7-8=half  the  baee. 
9=beight  of  the  angle.  * 

70-2=area. 

By  the  Sliding  Rule. 

Set  1  OD  A  to  the  length  of  the  base  on  B,  and  opposite  to  half 
the  length  of  the  perpendictilar,  on  A,  yon  w\\[  hare  the  content 
on  B. 

By  Giinter. 

The  extent  from  1  to  half  the  length  of  the  perpendicular  w3l 
reach  from  the  length  of  the  base  to  the  content. 

In  this  place  it  may  be  proper  to  instruct  the  learner  in  one  of 
the  properties  of  a  right  angled  triangle  :  viz  That  the  square  of 
the  longest  side  of  a  right  angled  triangle,  usually  called  the  hy- 
potenuse, is  equal  to  the  snm  of  the  squares  of  the  two  other  sides, 
nsually  called  the  legs  ;  which  is  of  great  use,  for  by  this  mean, 
any  two  sides  of  a  right  angled  triangle  being  given,  the  pthermay 
be  found  by  common  Arithmetick.  Thus,  in  the  right  angled  tri- 
angle ABC,  the  base  AC  and  perpendkniar  BC  being  given,  the 
hypotenuse  AB  may  be  found  by  extracting  the  square  root  of  the 
«am  of  the  squares  of  the  t>ase  and  perpendicular. 

Base  18  8  Perp.  12  6  353-44=squarc  of  the  base. 

18  8  12  6  158*76=Bquareoftheperp. 


35344 


7S6 
126 
158-76 


612  20(22-63  hypotenuse- 
4 

42)112 
84 

446)2820 

2676 


4523)14400 
13569 

831 

And,  if  the  hypotenuse  and  one  c  r 

may  be  found  by  subtracting  the  sqt  ^ 
square  of  the  hypotenuse. 

There  are  some  numbers,  the  sor 

feet  square,  of  which  sort  are  3  and  ] 

together,  make  25,  which  is  the  squ(  i 

ofa  triangle  be  4,  and  the  perpendic  i 

5  ;  and  if  any  of  these  numbers  be  m  , 

those  products  will  be  the  sides  of  rig  , 

and  li>,  20,  25,  &c.     Thus  artificer  p 

ofa  building,  u<fually  measure  C  fee  i 
other,  then  laying  a  10  feet  pole  across,  it  makes  the  corner  a  true 
right  angle. 


•*>.. 
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Art.  7     Then  is  another  method  of  finding  the  area  of  triangki^  the 
three  sides  being  given. 

Rule.  Add  the  three  sides  together,  then  take  the  half  of  that 
sum,  and  out  of  it  subtract  each  ^ide  severally ;  and  muUiply  the 
half  of  the  sum  and  these  remainders  continually,  and  the  square 
root  of  this  product  will  be  the  area  of  the  triangle. 

In  the  oblique  triangle  ABC,  the  base  AC  is  given  15'6,  tbesi^e 
A6  is  10  4,  and  the  side  BC  is  9*2,  to  find  the  area. 


17-6 
— 166 


35  2  sum 

17'6=:half  the  sum. 
,  17-6 

.2 


17-6 
—104 

7-2 


212B-8960(46139=arca. 
16 

86)528 
616 

921)1289 
921 

9223)36860   . 
27669 


101376 
202762 

2128-896 


92269)919100 
830421 


88679 


Art.  8.     To  measure  a  Trapezium. 

Definition.  A  trapezium  is  an  irregular  figure  of  four  nneqali 
sides,  and  unequal  angles. 

KuLB.  Draw  a  diagonal  line  from  one  of  the  angles  to  the  oppo- 
site angle,  as  AC,  and  then  will  the  trapezium  be  divided  into  two 
triangles,  of  which  the  diagonal  is  the  common  base  :  then,  letting 
fall  perpendiculars  from  the  other  opposite  angles  on  the  diagonal^ 
add  those  perpendiculars  together,  and  multiply  half  that  sum  into 
the  diagonal,  or  half  of  the  diagonal  into  the  sum  of  the  perpendic- 
ulars, and  that  product  lyill  be  the  area  of  the  trapezium. 

In  the  trapezium  ABCD,  the 
<)iagonal  AC  is  24,  the  perpen- 
dicular DE  0,  and  the  perpendi- 
cular BF  10.  The  sum  of  the 
perpendiculars  i«16,  whose  half 
is  8,  which  being  multiplied  in* 
to  24,  will  give  the  area. 
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24 
8 

192=:area. 

By  the  hiding  Rule. 
Set  1  on  A  to  i  the  sum  of  the  perpendicolars  on  B,  and  opporile 
the  length  of  the  diagonal  on  A,  you  will  have  the  area  on  B, 

By  Gunter, 
The^tent  from  1  to  i  the  «ani  of  the  perpendicokrs  ffiU  reach 
from  the  length  of  the  diagonal  to  the  area. 

Art.  9.  To  mecaure  any  irregularfigure. 
Rule.  Divide  the  figure  into  triangles,  by  drawing  diagonal! 
from  one  angle  to  another;  then  measure  all  the  triangles- by  ei- 
theTof  the-rulea,  already  taught,  at  Article  6  or  7,  and  th^  sum  of 
the  several  areas  of  all  the  triangles  will  be  the  area  of  the  giren 
figure. 

A 


The  irregular  figure  ABCDEF 
being  given,  divide  it  into  triangles 
by  the  diagonals  FB,  EB,  and  DB  : 
then  may  the  triangles  be  meas- 
ured by  letting  fell  perpendiculars 
on  their  respective  bases,  as  Ba, 
B*,  Dc,  Fd,  and  multiplying  those 
perpendiculars  by  half  their  res- 
pective bases. 


In  the  triangle  AFB  the  base  FA  is  100,  and  the  perpendicular 
Ba  49  ;  in  the  triangle  FBE  the  base  BE  is  92,  and  the  perpendi- 
cular Fd  62 ;  iu  the  triangle  EBD,  the  base  BE  is  the  same  as  be- 
fore, and  the  perpendicular  Dc  44 ;  and  in  the  triangle  DCB,  the 
base  DC  is  80,  and  ilie  perpendicular  Bb  38  ;  by  which  the  area 
ef  each  may  be  found  by  Art.  6.  as  follows. 


60=half  AF. 
49^perp.  aB. 

2450==«area  of  AFB. 

46==halfBE. 
44=:perp.  Dc. 

184 
184     ' 


46=halfBE. 
52=perp.  Fd* 

92 
230 

2392=area  of  FBE. 

38=perp.  Bb. 
40=halfDC. 


8386«=area  of  the 
figure  ABCDEF. 


5024=area  of  EBD.    1520=arca  of  DCB. 
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la  dividing  aoy  irregular  figure  into  triangles,  the  triangles  will 
be  less,  by  two,  and  the  diagonals  less,  bj  three,  than  the  numbec 
of  the  sides  of  the  figure. 

If  there  be  a  long,  irregular 
figure  like  the  following,  the 
mean  breadth  may  be  found 
very  nearly,  by  measuring  the 
breadth  at  certain  equal  distan- 
ces along  AB,  and  dividing  the 
turn  of  the  breadths  by  their  ' 

number. 

Let  the  length,  AB,  be  16  rods,  the  1st  breadth  AC  3  9  rods,  the 
2d  4  rodS;  the  3d  3-95  rods,  the  4th  4*3  rods,  the  5th  4*25  rods, 
the  6th  4-5  rods^  the  7th  4*8  rods,  and  the  8(h  4  9  rods  ;  what  is 
the  area  ? 

3T9+4-+3-96+4-3+4-25+4-6+4-8+4  9       346 

the 


breadth. 


8 
Then-g-xi6=69-2  rods,  Ans. 


8 


mean 


Art.  10.     To  meature  a  Trapezoid, 
D^itian,    A  trapezoid  is  the  segment  of  a  triangle,  cut  by  a 

line  parallel  to  the  base. 

Rule.     Add  the  parallel  sides  together,  and  multiply  half  that 

sum  by  the  perpendicular  breadth. 


In  the  trapezoid 
ABCD,thesideAD 
is  24,  the  side  BC  is 
16,  and  the  perpen- 
dicular breadth  Ba 
is  10,  to   find    the 


24=AD 
16=BC 

40=sum* 

20=1  sum. 
10=Ba. 


I 


area  by  adding  the 

sides  BC   and   AD  

and  multiplying  half  200=:area. 

their  sum  by  the  perpendicular  breadth  Ba. 

By  tht  Sliding  Rule. 

Set  1  on  A  to  the  equated  length  on  B,  and  against  the  breadth 
en  A  you  will  have  the  area  on  B. 

By  Gunter. 

The  extent  from  1  to  the  breadth  will  reach  fVom  the  equated 
length  to  the  area. 

Art.  11.     To  measure  any  regular  Polygon. 

Defimkion.  A  regular  polygon  is  a  figure  whose  sides  and  an*' 
gles  are  all  equal ;  they  are  usually  denominated  from  the  number 
of  their  sides. 

1  3 
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Thus,  k  figure  having 


3"]  pTrigOtt. 

4  Tetragon,.         ♦ 

5  Peotagoii. 

6  Hexagon* 
-7    equal  tides  and    Heptagon* 

8  "  angles  is  a       Ocragon. 

9  Enneagon. 

10  Decagon. 

11  EndecagoD* 

12  J  t  Dodecagon. 

Rule.  Multiply  the  length  of  one  of  the  sides  by  the  nnmher 
of  sides  ;  then,  this  product  by  the  half  of  a  perpendicular  let  fktt 
ft'om  the  centre  of  the  figure  to  the  middle  of  one  of  the  sides, 
and  the  product  will  be  the  area  of  the  polygon. 

In  the  pentagon  ABCDE,  each  side  is  95, 
and  the  perpendicular  F6  65  36,  to  find  thjs 
area.  95=length  of  a  side. 

5=nun]ber  of  sides.  -  £  \ 

475=8um  of  the  sides. 
32  68=^^  of  the  perpendicular. 

3800 
2850 
950 
1425 


15523*00=area  of  the  pentagon. 
By  the  Sliding  Rule. 
Set  1  on  A  to  I  the  perpendicular  on  B,  and  against  the  sum  of 
the  sides  on  A  you  will  have  the  area  on  6. 

By  Gunter^ 

The  extent  from  1  to  half  the  length  of  the  perpendicular,  will 
reach  from  the  sum  of  the  sides  to  the  content. 

But  for  the  more  ready  measuring  regular  polygons,  the  follow* 
ing  Table,  containing  multipliers  for  all  regular  figures  from  the 
triangle  to  the  dodecagon,  will  be  of  use  to  the  learner. 


sought. 
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To  measure  a  Circle  <kndiU  Paris,  - 

In  the  aoncrxed  circle  ABCD,  the 
arch  lioe  ABCD  is  called  the  peripht- 
ry,  the  length  af  which  is  called  the 
circumference:  Afij  line,  ad  DB  oivAC, 
passing  through  the  centre  E,  ciita  the 
circle  into  two  equal  parts,  called  $e- 
micircles^  or  half  circles  ;  and  such 
lines  are  called  diameters  of  the  cir- 
cle:  If  two  diameters  be  drawn  through 
a  circle,  at  right  angles  to  each  other, 
then,  the  four  equal  divisions  of  the 
oircle  are  called  quadrants :  half  the  diameter  as  £B,  is  called  the 
radius^  or  semidiameter. 

Art.  12.  The  Diameter  of  a  Circle  being  given,  to  find  the  Circum- 

ference,* 

RuxE.  This  may  be  done  by  either  of  the  following  propor- 
tions in  whole  numbers,  as  7  is  to  22,  or  more  exactly,  as  1 13  is  to 
366  ;  or  in  decimals,  as  1  is  to  3- 14 169  ;  so  is  the  diameter  of  a 
Circle  to  the  circumference. 

* 
,  *  J^ote.     1.  If  the  diameter  of  any  circle 

,    .  2.  If  the  diameter  of  any  circle 

S  3.  If  the  drtuncter  of  any  circle 

multiplied  )  ,     (  -866024,  the  product  )  is  the  side  of  the  equilateral 
divided       J  vy  J  .j347^     the  quoUent  S  triangle  inacribed. 

!,  4.  If  the  diameter  of  any  circle 

multipied;,     C    -707016,  the  product  (is  the  ^ide  of  the  square 
divided       py  )  1-414213,  the  quotient  \  inscribed. 

J,  . '..        ^*  ^^  *^®  square  of  the  diameter  of  any  circle 
mu  tiplied  I .     J    -705398,  the  product  >  .  ,. 
divided       \  ^y  \  1-273241,  the  quotient  \  "^  ^^^  ^'^''• 
!6.  If  the  circumference  of  any  circle 
multi[5lied  ) ,     J    -31831,  the  product  r  *.     ,.       * 
dirided       I  ^y  \  314159,  the  quotient  (  ""  ^^^^^^^^^' 

J  7.  If  the  circumference  <jf  any  circle 

multiplied  {,     J    '282094,  the  product  Hs  the  side  of  the 
divided       J  "J'  }  3-544907,  the  quotient  S  square  equal. 

{8.  If  the  circumference  of  any  circle 
multiplied  )  .     J    -2756646,  the  product  )  is  the  side  of  the  equilateral 
divided      J  "J^  }  3-6275939,  the  quotient  <  triangle  inscribed. 
9.  If  the  circumference  of  any  circle 
^  Jmultipliedl  ,     C  -225079,  the  product  7  is  the  side  of  the 
Idividcd      J    ^  d4-442877,the  quotient  J  square  inscribed. 
10,  If  the  square  of  the  circumference  of  any  circle 
.     J  multiplied )  ,     J     -079577525,  the  product  /  .   ,,      _^ 
^  iifivided       \  ^y  i  12-56636217,    the  quotient  { ''  ^^"^  ^^* 

1 !.  If  the  area  of  any  circle 
^  5  muUiplied  ) ,     J  1-273241,  the  product  (  is  the  square  of 
Jdirided      J    ^l    -785308,  the  quotient  J  the  diameter 


Digitized  by 


Google 


46St  MENSURATION  OF  SUPERFICIES 

EzAMp.  A  circle  whose  diemeter  is  12«  to  fiod  the  circumferefice. 
Af  7  :  22  ::  12  As  113  :  355  ::  12  As  1  :  3-14158  ::  It 

12  12  12 


7)264(37-71  ^  cir-  }  113)4260(37-699  cir.  37-6990S  cir. 

21  comfereDce.  ^         339 

54  870 

49  791 

50  790 

49  678 

10  1120 

7  1017 

3  103 

Ao/e.  3-14159  may  be  contracted  to  31416  without  anj  sensible 
differeoce. 

Art.  13.  The  Circumjertnce  of  a  Cirde  being  givtn^  to  /buci  tie. Di- 
ameter. 

RvLfe.  As  22  is  to  7 ;  or  355  to  1 13 ;  or  as  1  to  *31831,  so  is 
ibe  circamierence  of  a  circle  to  the  diameter. 

ExAVP.  The  ciroumfereBce  of  a  circle  being  326,  to  find  the 
diameter. 

1^  If  the  area  of  any  circle 
»    J  multiplied  ?  u-  5  12*66636217,   the  product  7  is  the  square  of  the 
"^  J  divided      S^}      -079577525,  the  quotient  {  circumference. 

13.  When  the  diameter  of  1  circle  is  1,  and  the  diameter  of  another  is  %  the 
circumference  of  the  first  is  equal  to  the  area  of  the  second,=3'  141592. 

14.  If  the  circumference  be  4,  the  diameter  and  area  are  equal,= 1*273241. 

15.  If  the  diameter  be  4,  the  circumference  and  area  are  equal^  12^56^968. 
Hence,  because  circles  are  the  most  capacious  of  all  figures,  if  the/otarth  part 

of  a  circle  be  squared^  it  will  not  be  equal  to  the  area  of  that  circle  (as  is  common- 
ly supposed)  although  the /our  sides  added  tog;ether  are  equal  to  the  cirevmft' 
renee  of  that  circle. 

In  a  circle  whose  diameter  is  24Tcircamfenmce  75*4,  and  area  452*4,  fhejhurth 
part  of  the  circumference  is  18*86,  the  square  of  whic^  is  only  355*3225,  that  is, 
97-0775  less  than  the  trutli :  and  the  larger  the  circle  is,  the  greater  will  the  er- 
rourbe. 

For  further  proof  of  this  matter :  If  a  cylindrical  pint,  beer  measure,  whose 
content  is  35'25  cubick  inches,  be  beaten  into  a  perfectly  square  fomu,  it  will  con- 
tain only  28-902  cubick  inches,  which  is  less  than  the  truth  by  6-3484-|-  ;  the  area 
of  thecircle  is  8-7615859288,  and  the  area  ofthe  square  only  6-88 1339^53076624. 

Hence  appears  the  reason,  why  taking  ihefourih  part  of  the  girth  in  measur- 
ing  a  cylinder  (or  a  round  stick  of  timber)  is  false. 

16.  if  the  diameter  of  one  circle  be  double  to  that  of  another,  the  area  of  the 
first  circle  will  be  four  times  the  area  of  the  second,  because  the  areas  of  cycles 
are  aa  the  squares  of  their  diameters ;  see  Art^  15. 
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Ja  *2  :  7  ::  386 


22 


AN1>  SOUDSU 

453 

386 

,     365:  113::  326 

1  :  -31831  ;:  326 

7 

326 

396 

82(105 

t-72  diam.    678 

190986 

► 

226 

63662 

,.. 

339 

95493 

82 
66 

356)36838(103-76  diam. 

103-76906  =  di- 



365 

ameter.     This 

160 

proportion    is 

154 

1338 

the  most  accti- 

1066 

rate. 

60 

44 

2750 

^. 

2485 

16 


246 


Aht.  14.     To  find  the  Area  of  a  Circle. 

SuLE«    Moltiply  half  the  diameter  by  half  the  circumference 
mod  the  prodnct  is  the  area. 

If  the  diameter  be  given,  find  the  circumference  by  Art.  12. 
If  the  circumference  be  given,  find  the  diameter  by  Art  13. 
ExAMP.    A  circle  whose  diameter  is  12,  and  circumference  is 
.37-7,  ^iven,  to  find  the  area  ? 

18-85ashalf  the  circumference^ 
63=half  the  diameter. 


]13-10=area  of.  the  given  circle. 
Note,    A  icircular  rin^  is  the  figure  contained  between  the  peri- 
fkeriei  of  two  concentnc  circles.    Hence,  the  area  of  a  circular 
ring  must  be  the  difierence  of  the  areas  of  the  two  circles. 

Art.  15>     The  Diameter  being  given  to  find  the  Area  of  a  Circle 
voithout  finding  the  Circumference, 

BuLE.     Multiply  the  square  of  the  diameter  by  -7864,*  and  the 
product  will  be  the  area  of  the  circle,  whose  diameter  was  given. 
Eyakp.    The  diameter  of  a  circle  being  12,  to  find  the  area  i 
•7864 
12x12=     144 


31416 
31416 
7854 

ll30976=area. 

^  WheD  the  diameter  is  1,  the  area  id  found  to  be  -7854,  and  as  the  areas  of 
circles  are  as  the  squarfs  of  their  diameten,  the  rule  is  erident. 
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By  th4  Sliding  Jtu/e. 

Set  1  on  A  to  the  diameter  on  B,  then  find  *7854  (which  <ex« 
pressed  the  area  of  a  circle  whose  diameter  is  1)  on  A,  against 
which  on  B  is  a  4th  namber,  then  find  this  4th  namber  on  A> 
against  which  on  B  is  the  area. ' 

By  Gunter- 

Tht  estent/ron  1  to  the  length  of  the  diameter  reaches  from 
*7B64  to  a  4th  number,  and  from  that  4th  number  to  the  area. 

AllTt  16.     TkeCiroimferenct  cf  a  Circle  being  given,  to  find  the 
Area  without  finding  (he  Diameter, 

Rule.  Multiply  the  square  of  the  circumference  by  '07958, 
and  the  product  will  be  the  area  of  the  circle. 

ExAMP.  The  circumference  of  a  circle  being  37'7,to  find  the 
area.  1421*29 

37*7  -07968 


37-7  

1137032 

2639  710645 

2639  1279161 

1131  994903 


1421'29:T=square.       1131062582=:area.of  (he  circle. 

^  *■••'■' 

Art.  17.     TTte  Dimensions  of  any  of  the  parts  of  a  Circle  being 
given  y  to  find  the  side  of  a  Square  equal-  to  the  Circle, 

Rule.  If  the  area  of  the  circle  be  given,  extract  the  square  root 
of  tlie  area,  which  wilt  be  the  side  of  a  square  equal  to  the  circle  : 
If  the  diameter  or  circumference  be  given,  find  the  area  by  An.  15 
or  16,  and  then  extract  the  square  root,  as  before.  And  this  is  a 
general  rule  to  find  the  side  of  a  square  equal  to  any  superficial  fig* 
ure,  regular  or  irregular  :  for  the  square  root  of  the  area  of  any 
figure  whatever,  is  the  side  of  a  square  equal  to  the  giveti  figure. 
But  with  regard  to  circles,  if  the  diameter  be  given  ;  multiply  it 
by  *886,  and  the  product  will  be  the  side  of  an  equal  square  :  or,  as 
13-545  is  to  12.  or  1354  to  1200 :  so  is  the  diameter  of  a  circle  to 
the  side  of  a  square  equal  to  the  given  circle.  And,  if  the  cir- 
cumference be  given,  multiply  it  by  '282  for  the  side  of  an  equal 
square.  Or,  divide  it  by  3*545,  and  the  quotient  will  be  the  side 
of  4n  equal  square. 

EXAMP.    1.  .  EXAMP.    2. 

Let  the  diameter  of  a  circle  be  The  circumference  being  37*7 

12,  to  find  the  ^de  of  a  square  to   find    the    side    of  an   equal 

equal  to  the  circle  ?  square  ? 

•886xl2=:10-632=side  of  the  37*7X-282=  10631  =3i4e      of 

spaa  re.  the  square. 

Or.a.^  13-545:  12::  12:  10  631  Or,  37'7-^3'545=  10-634. 
—the  side. 
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Art.  18.     Tlie  Area  of  a  Circle  heing  given,  to  find  the  Diameter, 

Ki7Lk.  MuUiplj  the  giveo  area  by  1*2732,  and  the  prodnct  will 
be  the  sqaare  of  the  diameter  ;  then,  extracting  the  square  root  of 
the  proGQCt,  you  will  have  the  diameter.* 

ExAMP.  The  area  of  a  circle  beiog  113  09,  to  find  the  diameter. 


1-2732 
113  09 

143-986188(1  l-999=al 
1 

114588 
381960 
12732 
12732 

21)43 
21 

229)2298 
2061 

14SQfi6]fift 

2389)23761 
21501 

23989)226088 
215901 

10187  remalDder. 

Art.  19.     7%e  Area  of  a  Circle  being  given,  to  find  ^e  circumference. 

RvLB.    Multiply  the  given  area  by  1 2*566,  and  extract  the  fquare 
Tbci  of  the  product,  which  root  will  beihe  circQmferejice  required. 

ExAMP.    The  area  of  a  circle  being  11303  to  find  the  circomfe- 


Fence. 


12-566 
113  03 

14203349(37 
9 

67)520 
469 

68s€irei]mfereoce 

37698 
376980 
12566 
12566 

746)5133 
4476 

.    • 

1420-33498 

7528)65749 
60224 

5525  remainder. 

Art.  2a 


Role.     M 


The  Side  of  a  Square  being  given,  to  find  (he  Diameter  ofa 
circle  equal  to  the  Square,  whose  Side  is  given*  ^ 


he  the  diameter 


ultiply  the  giveo  side  by  1*128,  and  the  product  will 
Iter  of  a  circle,  whose,  area  is  equal  to  the  area  of  the 


*  As  the  aren  of  a  circle,  whose  diameter  ia  1,  is  -7864,  the  area  divided  hj 
-7854  must  give  theaqnare  of  the  diameter ;  but  as  1*2732  »  the  reei^roeal  ef 
•7854,  the  nUe  is  evident. 
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firea  square.  Or,  iftbe  side  of  (he  square  be  di?  ided  by  ^686,  the 
quotient  will  be  the  diameter.  Or,  as  12  to  13'54,  sois  tbe  side  of 
any  square  to  the  diameter  of  ao  equal  circle. 

ExAMP.  Tbe  side  of  a  square  beiog  10-635,  to^od  the  diameter 
•fa  circle  equal  to  that  square  ? 

10-636xM28=12  nearly.     Or,  10-636-4-886= 12=diameter. 
Or,  as  12  :  13-54  ::  10  635  :  12  nearly* 

Art.  21.  The  Side  af  a  Square  being  given,  to  find  the  circwnfermue 
of  a  Circle  equal  to  the  given  Squat  e. 

Rule.  Multiply  tbe  given  aide  by  3*545  and  the  product  will 
be  tbe  circumference  required.  Or,  divide  it  by  282,  and  the  quo- 
tient will  be  thecircumfefence. 

ExAMP.  Tbe  side  of  a  square  being  10*631,  to  find  the  circum- 
ference of  a  circle  equal  to  that  square. 

10-631x3  545=37-686=circum.  Or,  -282)  10-631  (37-698  circum. 

A&T.  22.     To  And  the  Area  of  a  Semicircle^  the  Diameter  being  given. 

Rule.  Find  the  area  of  the  circle  by  Art.  15,  and  take  the  half 
of  it. 

In  the  same  manner  may  tbe  area  of  a  quadrant,  or  a  quarter  of 
a  circle,  be  found,  by  taking  a  fourth  pait  of  the  area  of  the  whole 
cirde. 

But  with  regard  to  measuring  a  sector,  or  a  segment  o/  a  circle, 
it  will  be  necessary  first  to  show  how  to  find  the  length  of  (he  arch 
Kne  of  a  sector,  and  the  diameter  of  the  circle  to  a  given  segnteat 

AaT.  23.    A  Segment  of  a  Circle  being  given^  to  find  the  lei^th  of  the 

Arch  Line, 

Rule.  Divide  tbe  segment  into  two  equal  parts  ;  then  measure 
the  chord  of  the  half  arch,  from  the  double  of  which  sobiract  the 
chord  of  tbe  whole  segment ;  and  one  third  of  that  difference,  be- 
ing added  to  tbe  double  of  the  chord  of  the  half  arch,  will  give  the 
length  of  the  arch  line. 

ExAMP.  In  the  segment  ABC D,  3 

the  whole  chord  ADC  is  216,  and 
the  chord  AB  or  EC  126,  to  find 
the  arch  line  ABC. 

126^chord  AB  or  BC. 

2d2=:dduble.  252=:double  of  AB. 

216s:ADC,  to  be  subtracted.         12=^  difference  adcjed. 

3)86=5diffcrence.  264=length  of  the  arch  ABC. 

12x=|  difference. 
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AiiT.  24-     Hie  Chord  and  versed  Sine  of  a  Segment  being  given,  io  find 
the  Diameter  of  a  Circle,  « 

Rule.  Multiply  half  the  chord  by  itself,  and  divide  the  product 
by  the  reroed  sine  ;  then  add  the  quotient  to  the  vebed  sine,  and 
the  sum  will  be  the  diameter  of  the  circle. 


Example.  In  the  segment 
ABCD,  the  chord  AC  is  1869-5, 
and  the  versed  sine  BD  423-6, 
to  find  the  diameter. 

934-76  J  **;"Ci^V 
t  chord  AC 

934-75 


467376 
664325 
373900 
280426 
W1275 


423*5)S73767'6626(2063  1=DE. 

8470  423-5=BD,  add. 


26767 
26410 


2486-6=diameter  BDE, 


13476 
12705 


7706 

4236  ' 

3471  -  , 

Art.  26.     To' measHren  Sector. 

Definition.    A  sector  is  a  part  of  a  circle,  contained  betif  een  a» 

arch  line,  and  two  radii  or  semidiameters  of  the  circle,  fl^^f^^fit-t 

Rule.    Find  the  length  of  half  the  arch  by  Art.  23  :  Then  ran!. 

tij^y  this  by  the  radius  or  semidiameter,   and  the  product  wiU  be 

the  area. 

ExAMP.  1.  In  the  sector  ABCD, 
|iven  the  radius  AD  or  DC  72 
feet,  the  chord  AC=sl26  feet,  and 
the  chord  AB  or  BC3=70,  to  find 
the  area  of  the  sector. 
ftrst. 
70=chord  AB  or  BC. 
2 
— -  Carried  over. 

K  3 
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140        Brought  over. 
126=AC,  subtract. 

3)14 

4'6e 
140 


72-33=balf  the  arch. 
72=radiu8. 

14466 
50631 


]441^ficlength  of    the    arch    6207-76=area. 
[ABC.by  Art  23. 

GrAMP.  2.  hi  the  sector  ABCD, 
greater  than  a  scmicircle/given  the 
radius  A£  or  £0:^112,  the  chord 
BD  (of  half  the  arch  ABD)=204, 
and  the  chord  BC  (of  half  the  arch 
BCD)=120,  to  fiad  the  area  of  the 
secior. 

120?sBC. 
f    ^  2 

240 

204  subtract. 


252r=half  the  arcli  ABD> 
112=radiu8. 


3)36 

J2 
240  Add. 


604 
252 

252 

28224^area  of  the  aector. 


ot<»w- 1  Length  of  the  afch 
^*^  S  BCD,  by  Art  23. 

Art.  26.     To  find  ike  Area  of  a  Segment  of  a  GrcU. 
D^nition.    A  segment  of  a  circle  is  any  part  of  a  circle  cut  off 
by  a  right  line  drawn  across  the  circle,  which  does  not  pass  through 
the  centre )  and  is  always  greater  or  less  than  a  semicircle. 

ExAMP.  1.  To  find  the  area  of  the  segment  ABC,  whqse  chord 
AC  is  172,  the  chord  of  half  the  arch  ABC,  vie.  BC=104,  and  the 
rersed  sine  B 03x58*48. 

KvLt.    By' Art  ^3,  find  the  length  of 
the  arch  line  ABC,  and  by  Art.  24,  the 
diameter  FB  ;    (hen  multiply   half  the  a 
chord  of  the  arch  ABC  by  half  the  diam-^ 
eter,  and  the  product  will  be  the  area  of 
the  secior  ADCE  :  then  find  the  area  of 
the  triangle  AEC,  whose  base  AC  is  172, 
and   perpendicular  height  34,  found  by 
subtracting  tbe  versed  sine  BD  from  half 
the  diameter;  and  tbe  ar^a  of  the  trian- 
gle AEC,  being  subtracted  from  tbe  area  j, 
of  the  sector  ABCE,  will  leare  the  area  of  the  segment  ABC 
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104r=BC. 

2 

208 

172=AC,  ftul>tracL 

3)3fl 

12 
208  a^ 

220=arch  line  ABC. 

llOcrbalfarch. 

92-475=radiqi. 
110 


86=xhalfADC. 

86 


5J6 
638 


.4^ 


68-48)7396 -OOClSe^TsDEF. 

6848         68-48==BD,  add. 


924760 
92476 


16480 
11696 

37840 
36088 

27620 
23392 

41280 
40936 


184-96s=dlaiii6ter  BF. 


92-4765=  J  "'^'W  or  semi- 
i     diameter. 


101 72*26=sareaorthe  sector.  344 

86=half  the  ba8e=AD.        10172  26=area  of  the  sector^ 
34=perpeDdiciUar  DE.         2924     =:area  of  the  triangle. 


344 
268 


7248  263=area  of  the  segment. 


2924=area  of  the  triangle. 

ExAMP.  2.    In  the  segment  ABCD  erei^r  thaii  a-8emicircle«ffiv- 


en  the  chord  of  the  whole  segment  Au 
the  arch  ACD=146,  the  chord  AB 
or  BC  one  fourth  of  the  arch  ACD 
=86,  and  the  radios  AE  or  £D=s 
80,  to  find  the  area  of  the  segment 
ABCD. 

First  find  the  area  of  the  sector 
ABCDE,  by  Art^  26,  at  the  second 
Example ;  then  find  the  area  of  the 
triangle  AED,  by  Art  6,  and,  ad- 
ding the  area  of  the  triangle  to  the 
area  of  the  sector,  yon  will  have 
the  area  of  the  segment. 
86=chord  AB. 
2 


136,  the  chord  AC  of  half 

c 


8-666 
172        = 


^double  of  AB,  add. 


172 

H6=chord  AC,  subtract. 

3)2G 


180'666=:arch  lipe  ABC, 
^O==radios. 


11453'280=sarea  of  (he  sector. 
Carried  over. 
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Brought  ovjer. 
68=shalf  the  base  AD. 
42=perpeDdiciilar  £  136. 


2a56=>area  of  the  triangle  A£D. 
H453*28=area  of  the   6ect«r» 

[add. 

17309'28=a:area  of  the  segmeot. 


136 
272 

Note  1.  The  area  of  a  Lune  or  Creseenty  is  calculated  by  tfa^ 
preceding  rule.  A  Luoe  is  a  figure  made  by  two  circular  arct» 
which   intersect  each  other,  as  ACBD.  '" 

The  area  of  the  Lune  is  the  difference 
of  the  two  segments,  which  are  contain- 
ed by  the  arcsand  the  chord.     Thus  the  ^ 
difference  of  the  segments  ACBE  and 
ADBE  is  the  area  of  the  crescent  ACBD. 

Note  2.     A  Circular  Zone  is  a  figure  con- 
tained between  two  parallel  chords.     If  the 
chords  be  equal,  it  is  called  a  middls  zone,  as  A 
ABCD.     The  area  of  a  zone  is  evidently  the 
(lifference  between  the  area  of  the  circle  and  D 
the  areas  of  the  two  segments. 

Art.  27.     Tojind  tke  Area  of  an  Ellipsis. 
Dffuiition.     An  ellipsis,  or  ovai,  is  a  curve  which  returns  into  it- 
self like  a  circle,  bat  has  two  diameters,  one  longer  than  the  oth- 
er,  the  longest  of  which  is  called  the  transverse,  and  the  shortest 
ihe  conjugate  diameter. 

Rule.  Multiply  the  two  diameters  of  the  eltipsis  together ;  then 
multiplying  the  product  by  -7054,  thia  last  product  will  be  the  area 
of  the  ellipsis. 

ExAMP.    In  the  ellipslB  ABCD,  the  g 

transverse  diameter  AC  is  8fi 
conjugate  diameter  BD  is  7 
the  area. 

88  , 

72  ' 


176 

C16 

C336 

T 

•7854 

and 

only 

25344 

eter 

31680 

circ 

50688 

4435? 

4976-2944=area. 

Mensuration  of  Superficies  rs  easily  applied  to  Sttrveyiwg :  thus, 
take  the  angles  of  the  plot  with  a  good  compass,  then  measure  the 
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sides  with  Ganter's  ehaiD,  which  note  down  in  Hoks  (or  chains  and 
links,  which  is  done  bj  separating  the  two  right  hand  figures  of  yogr 
links  by  a  conraia»  your  chain  being  200  links)  then  cast  up  the  con- 
tents, according  to  the  rule  of  the  figure,  cutting  off  the  five  right 
band  figures  of  the  product,  and  those  at  the  left  hand,  if  i^ny,  »re 
acres ;  then  multiply  the  five  figures  cut  off,  by  4,  by  40,  and  by 
272J,  cutting  off  as  before,  and  those  at  the  left  band,  will  be  roods, 
pole^,  and  feet,  respectively. 

Section  If.    Op  Solids. 

Solids  are  measured  by  the  solid  inch,  foot,  or  yard,  &c.  1728  of 
these  inches,  that  is  12x1^12,  make  one  cobick  or  solid  foot. 

The  solid  content  of  every  body  is  found  by  rules  adapted  t» 
their  particular  figures. 

Art.  26.     To  meature  a  Cube,* 

Defifnti<m.  A  cube  is  a  solid  of  six  equal  sides,  each  of  which  is 
an -exact  square. 

*  Here  follows  a  Table  of  the  PropoHions,  which  the  following  SoluU  hare 
to  tl^e  Cube  and  Cylinder^  having  the  same  Base  and  Altitude*    Solid  Inches. 

1.  A  CuJbt  whose  side  is  IS  inches,  contains  1728 

2.  A  Priifiu,  having  an  equilateral  triangle,  whose  side  is  12  I    *f^tA,nt 
inches  froih  its  Batt^  and  its  AltUude  12  inches,  contains  \     ifiv^A 

3.  A  Square  Pyramid^  whose  height  and  the  sido  of  its  base,  are  )      -^ 
.  each  12  inches,  is  i  of  the  above  cabe,  and  therefore  contains        \ 

4.  A  Triangular  Pyramid^  whose  height  and  side  of  its  triangu-  }    aA<a,Ai<> 
I^r  base  are  each  12  inches,  is  near  i  of  the  jcube,  and  contains     \    ^^'^^^ 

5.  A  Cylinder^  whose  diameter  and  height  are  each  12  inches,  >  ^e^c;n*^*r 
is  Xl  of  the  above  cube,  and  contains  ^  io57*17 

6.  A  Sphere  or  Olobe^  whose  axis  or  diameter  is  l^inches,  equal  >  MA.'jfi 
to  the  side  of  the  cube,  is  ^  of  it,  and  contains                             y 

7.  A  Cone^  whose  base  and  altitude  are  each  12  inches,  equal  )  4co.*ijm»o 
to  the  side  of  the  cube,  is  J^  of  it,  and  contains                             >  '^^^^ 

8.  A  Pffra6o/tc&Conoi<^  whose  diameter  at  the  base  and  height,)    g^g.roj 
are  each  12  inches,  being  ^  its  circumscribing  cylinder,  contains     ^    ^  ^  '^^*** 

9.  A  Hyperholiek  Conoid^  whose  height,  and  diameter  at  the  } 

base,  are  each  12  inches,  is  _?_  of  its  circumscribing  cylinder,  and  V    565*49 
contains  ) 

10.  A  Para^o/id:iS)7t7uf//r,  whose  hei^t  and  middle  diameter  are  1    ^<Y^fK>A 
each  12  inches,  is  »  of  its  circumscribing  cylinder,  and  contains   \     i^i^fy*^ 

Hence  arises  a  diiSerent  method  of  finding  their  contents. 

General  RiUe.  If  the  base  of  the  solid,  whose  contents  you  would  find,  1  e 
>ectilinear,  con^der  it  as  ParalMopipedon ;  if  curved,  as  a  Cylinder^  and  find 
the  content  accordingly  :  then  take  such  a  part  of  the  cbntetit,  thus  found,  as  i^ 
specifiiMi  in  the  preceomg  Table,  which  if  the  parts  be  taken  in  inches,  will  bo 
the  solid  content  of  the  given  Bgure,  in  inches,  which,  divided  by  1728,  will  give 
the  cubick  feet. 

ExAMP.  1.  There  is  a  triangular  prism,  the  side  of  whose  base  is  48  inchc. , 
ttnd  whose  perpendicular  height  is  108  inches :  what  is  its  solid  content  ? 
i  '  The  base  bein^  right  lin^,  I  consider  it  as  a  parailelopipedorh  the  ndo  of 
.vfao^e  baee  if  ^&  mches,  and  whose  length  .is  108  inches,  and  as  784*24  is  con . 
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The  solid  foot  is  composed  of  1723  ioches ;  for  a  solids  that  is 
f  foot,  or  12  inches  every  way,  that  is  12x12x12,  coQtaias  1728 
ioches. 

Rule.  Multiply  the  side  by  itself  and  that  product  by  the  same 
side,  and  this  last  product  will  be  the  solid  content  of  the  cabe.f 

ExAMP.  The  side  of  a  cube  AB,  being  18 
inches,  or  1  foot  and  6  inches,  to  find  the 
content  ? 

1  foot  6  incbess  i  -s  foot.  1 8  inches. 

15  18 

75  144 

.  15  18 

Carried  over.        2-25  324 

tamed  2*90340712  times  in  a  cnbick  foot ;  2*203407 12  is  a  divisor,  to  divide  the 
content  of  the  parallelopipedon  by;  therefore  48 X 48 Xl08-r 2^203407 12= 
112930-56  solid  inchee=6d*353  solid  feet 

Had  the  dimensions  been  given  in  feet,  it  would  have  been  4x4X9^-^ 
2-203407l2=:65'363  feet. 

Exicjfv.  2*  There  ie  a  square  pyramid,  wbose  height  is  12  feet,  and  the  side 
of  whose  base,  is  3*5  feet ;  what  is  its  content  i 

3*5  x3-5  X  12-7:3=49  feet,  An». 
ExAMP.  3.  There  is  a  triangular  pyramid,  whose  height  is  15  feet,  and  the 
side  of  whose  base  is  5  feet :  what  is  its  content  ? 

5X5 X15-i-7=53-57  feet,  Ani. 
ExAMP.  4.  There  is  a  cylinder  whose 'diameter  is  2*5  feet,  and  whose  lengA 
is  24  feet;  what  is  its  content  ? 

Here,  the  diameter  is  to  be  considered  as  the  side  of  the  base  of  a  parallelo- 
pipedon.   Therefore,  2*6  X  2*5  X  24X11— 14=  11 7*857  feet,  Ans. 

ExABCP.  5.  There  is  a  spherical  balloon,  whose  diiLmeter  is  50  feet ;  how  many 
cu1>ick  ieet  of  air  does  it  contain  ? 
Here,  the  diameter  is  to  be  considered  as  the  side  of  a  onlM.    Therefore, 

50X60X56x  ll-r2l=65476*19  feet,  Ann. 
ExAStP.  6.  There  is  a  cone,  whose  height  is  15  feet,  aj\d  the  diameter  «f 
whose  base  is  5  feet ;  what  is  its  content  f 

Here,  the  diameter  of  the  base  is  to  be  considered  m  the  side  of  the  base  of  a 
parallelopipedon,  and  its  height,  as  the  length.    Thet^ore, 

5X5Xl5X5-rl9=98^84  feet,  Ans. 
ExAMP.  7.  There  is  a  parabolick  conoid,  Mrhose  diameter  at  the  base  is  2*9 
feet,  and  whose  }\eight  is  6  feet ;  what  is  the  content? 

This  solid  being  }  of  a  cylinder ;  we  mu;st  fifst  find  tha  content  as  of  that  «f 
a  cylinder,  and  then  halve  it.    Therefore, 

2-0X2-9X6X  ll-rl4=39-647,  and  39-e47-fc«=l  9*823,  Ans. 
Ex  AMP.  8.  There  is  a  hyperbolick  conoid,  whose  diameter  at  the  base  ia  2*d 
feet,  and  whose  height  is  6  feet ;  what  is  the  content  ? 

First,  find  the  intent  of  a  cylinder. 
.  2*9x2*9x6x11—14=39*647,  and  39*647 xy^l«*51 9  feet,  Ans. 
ExAMP.  9.  There  is4i  parabolick  spindle,  whose  middle  dian^er  is  2*9  feet^ 
and  whose  length  is  6  feet ;  required  the  content  ? 

First,  find  the  content  of  a  cylinder. 
2-9:?^2*9x6xll-M4=39*647,  ai^d  39^6^x^=21-145 feet,  Anf^ 

f  Mnltiplyix^  a  side  by  itself;  or  squaring  a  side,  gives  the  area  of  the  bas«, 
or  the  number  of  square  inches,  feet,  ak;.  in  the  base ;  whence  one  inch,  foot,i^ 
in  height  would  give  as  many  solid  inches,  feet,  &c.  as  there  are  squares  in  tb# 
base ;  two  inches,  &c.  in  height,  twice  as  many,  and  so  oii,  and  ifi  the  rale,  when 
the  sides  are  equal  to  each  other*  la  the  same  way,  tiie  r(de  fer  the  eoatent  c£ 
the  Pafallelopipedon  is  preyed.  / 
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*  Broagfct  up.    2  S6 
1-6 


3  376      1728)6832(3-875 


In  this  operation,  the 
inches  are  changed  into 
the  decimal  parts  of  a 
ftot. 


5184 

e480 
6184 

12960 
12096 


8640 

8640  : 

I  have  done  this  two  different  wajs.  th^t  the  learner  may  see 
they  come  out  the  same*  The  content  in  inches  is  6832,  which 
heing  divided  hy  1728,  the  inches  in  a  solid  foot,  aod  the  division 
continued  by  annexing  cyphers,  it  comes  out  the  same  as  the  deci- 
aal  operation. 

Note.  The  area  of  the  surface,  or  superficial  content  of  the 
«nbe  and  parallelopipedon  is  found  by  adding  the  areai  of  the  sev- 
eral quadrilateral  figures  which  compose  them. 

Art.  29.  To  mea$ure  a  Parallelopipedon. 
Definition.    A  parallelopipedon  is  a  solid  of  three  dimensions, 
length,  breadth  and  thickness ;  as  a  piece  of  timber  exactly  squar- 
ed, whose  length  is  more  than  the  breadth  and  thickness.    The 
ends  are  called  bases,  which  are  equal. 

RuLC.  Find  the  area  of  the  base,  then  multiply  that  by  the 
length,  and  it  will  give  the  solid  content. 

ExAMP.  1.  The  side  AB  is  1-76  foot,  and  the  length  AD  9'5  feet, 
to  find  the  solid  content  ? 
1-75:±=1  foot,  0  inches. 
1-75 

875 
•    1225 
175 


3  0625=area  of  base. 
9-5 

163125 
275625 


9s  S 

ExAMp.  2.  A  vessel  3-6  feet  each 
side  Within,  and  6  feet  deep,  to  find 
the  content  ? 


29  09.'n5=--sclld  content. 


3-5 

.3'5 

175 
105 


r2'25 
5 

ei'^Steihe  content 
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If  a  piece  of  timber,  or  any  other  thing,  be  of  an  equd  bqfMs» 
through  its  whole  length,  though  there  be  a  difference  between  the 
breadth  and  thickness,  if  the  breadth  and  thickness  are  mnltiplied 
together,  and  that  product  multiplied  by  the  lengthy  this  last  pro- 
duct will  be  the  solid  content 

ExAMP.  3.  A  piece  of  timber  being  1  foot  and  6  inches,  or  18 
inches  broad,  9  inches  thick,  and  9  feet  6  inches,  or  114  inches 
long,  (o  find  the  content  ? 

t  foot  6  inches=  1-5  foot  Breadth  =18  inches. 

9  inche8=*75  foot.  Depth    =  9  inches. 


75 

105 

M25 
9feet6in€he8=    9-5 

6625 
10125 


10  6875=content. 

In  this  operation  th^  inches 
are  changed  into,  the  decimal 
fractions  of  a  foot. 


162 
Length=114  inches. 

648* 
162 
162 

1728)18468(10-6875=contenJt, 
1728  as  before. 


11880 
10368 

15120 
13824 


12960 
12096 


8640 
8640 

Not^  When  the  end  is  given  in  inches  and  the  length  in  feet^ 
find  the  area  at  the  end  in  inches,  multiply  that  by  the  length  in 
feet,  and  divide  this  product  by  144  (the  square  inches  in  a  foot) 
and  the  quotient  will  be  the  feet. 


Take  the  last  ex&mple. 
Foot. 

1*5  =18  inches. 
•75=  9  inches. 

162  area  in  inches. 
9-5  feet=length. 


By  the  sliding  Rule* 
Set  12  inches  on  the  gtrt  line  D 
to  the  side  of  the  square  end  on  C, 
then,  against  the  length  on  D,  you 
will  ba?e  the  answer  on  C. 


By  Gunter. 
Extend  the   compasses  from    \2 
810  inches  to  the  length  of  the  side  of 

1458  the    square   end  ;     that     distance, 

twice  turned  over  from  the  length, 

144)  153f>(10*6875=CDntent.  will  reach  to  the  content. 
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When  thd  sida  of  a  square  soHd  is  giveo,  in  mches,  to  Bad  hovr 
ttiuch  in  leogUi  will  make  a  footsoUd. 

Rule.  As  the  given  side  is  to  12,  so  is  12  to  a  fourth  number, 
aild  80  is  that  fourth  number  to  its  required  length.  Or  divide  1728 
by  the  area  at  the  end,  and  the  quotient  will  be  the  length  making 
a  solid  foot. 

if  the  given  side  is  in  foot  measure,  then, 

RcLB.  As  the  given  side  is  to  1 ;  so  is  1  to  a  fourth  nomber, 
and  so  is  that  fourth  number  to  the  required  length. 

When  two  sides  of  an  equal  square  solid  (that  ia,  of  unequal 
jtireadth)  are  given,  to  find  What  length  will  make  any  number  of 
solid  feet. 

Rule.  Multiply  the  proposed  number  of  feet  by  144 :  divide 
that  product  by  the  product  of  the  breadth  ini  depth,  and  the 
quotient  will  be  the  length  required. 

Aet.  30.    To  measure  a  Cylinder. 

toefinUtoH.  A  cylinder  is  a  round  body,  whose  bases  are  circles, 
Kkc  a  round  column,  or  a  rolling  stone  of  a  garden. 

Rule.  The  diameter  of  the  base  being  given,  find  the  area  of 
Hie  end  by  Art.  16,  then,  multiplying  the  urea  of  the  base  by  the 
length,  that  product  will  be  the  conteint  of  the  cylinder. 

ExAUP.  The  diameter  of 
the  base  AC  being  1  foot 
and  0  inches,  and  the  length 
BD  12  feet  and  6  inches,  to 
find  the  content. 


l*75=diam.  of  the  base. 


1-73 


30625 
•7864 


2-405sarea  of  the  base. 
12-5=length. 

12025 
4810 
2406 


30'0626s=content. 


122500 
163126 
246000 
214375 

2-40528760=^area  of  the  base.        • 

If  the  square  ef  the  diameter  of  a  cylinder  be  multiplied  by 
-7854,  and  the  solidity  divided  by  that  product,  the  quotient  will 
be  the  length,  and  if  the  content  be  divided  by  the  length,  the 
quotient  wilt  be  the  area  of  the  end,  from  which  the  diameter  i$ 
found  by  Art*  18. 

L  3 
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.  Xha  learner  m^y,  for  bis  practice,  r^dace  all  (he  dimeasittM  to 
inches,  and  iiod  the  solid  content  io  inch«0,  which  being  divided  by 
1728,  the  qnotieot  Will  be  the  solid  content  tn  feet :  ori  if  he  finds 
the  area  at  the  end  in  inche8,and  inultipties  that  by  the  length  in 
f^et,  and  diviihes  by  144  ;  the  quotient  will  be  feet. 

This  is  a  general  rule  for  finding  the  content  of  any  straig^fat^ 
solid  body,  of  equal  bigness  from  end  to  end,  of  whatever  form  the 
bases  are  :  for,  if  the  area  of  the  base  be  multiplied  by  the  length, 
the  product  will  be  the  solid  content. 

By  the  Sliding  Rule. 

Set  13  5,  the  square  root  of  183*34  (whioh  is  a  gnage  point 
arising  from  the  division  of  144  by  -7854)  found  on  D,  to  the  diam- 
eter found  on  C,  and  opposite  to  the  length,  on  D,  you  will  find 
the  content  on  C. 

Or,  as  42  54  is  to  the  circumference  j  so  i«  the  length  in  feet  to 
a  fourth  number,  and  so  is  that  fourth  number  to  the  answer. 

^  Note*  The  superficial  content  of  a  cylinder  is  found  by  multiply- 
ing the  circumference  of  one  of  the  bases  into  the  length,  and  to 
the  product  adding  \he  areas  of  the  two  bases,  or  ends. 

When  the  diameter  is  given  in  inches*  to  find  what  leogth  wili 
make  a,loUd  foot. 

Rule.  As  the  given  diameter  is  to  13  531 :  so  is  12  to  a  fourth 
number,  and  so  is  that  fourth  number  to  the  required  length.  If 
the  diameter  be  given  in  foot  measure  :  Rulf ,  as  the  given  diame- 
ter is  to  ri28 :  so  is  1  to  a  fourth  number,  and  so  is  that  fourth 
number  to  the  required  length.  Or,  divide  172B  by  the  area  at  the 
end  in  inches,  and  the  quotient  will  be  the  required  length. 

To  find  how  much  a  Cylindrick  or  round  Tree,  ^at  ts  equally  thick 
fif'om  end  ia  end,  will  hew  (o,  when  made  9quare. 

Rule.  Multiply  twice  the  square  of  its  semidiameter  by  the 
length,  then  divide  the  product  by  144,  and  the  quotient  will  be 
the  answer. 

If  the  diameter  of  a  round  stick  x)f  timber  be  24  inches  from 
cud  to  end,  and  its  length  20  feet :  hotv  -many  solid  feet  f?iH  it 
contain,  tvhen  hewn  square ;  and  what  will  be  the  contenl  of  the 
slabs  which  reduce  it  to  a  square  ? 
12X12X2X20 
7JJ — —=40  feet,  the  solidity  when  hewn  square. 

24X24X^7854X20 

^ =62  8  feet,  or  2X2X'7854x20=;62-8  the  totol 

solidity,  whence  62-8— 40=22  8  fet 
Note.  The  rule  of  workmen  for 
multiply  the  square  of  the  quarter 
cumtcrence,  by  the  length.     This 
the  bark,  waste  in  hewing,  &c.     Th 
diameter  of  the  cylinder  is  1  foot  9 
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6  incheg,  will  give  the  quarter  girt  1  'ST44  f«et>  a6d  the  4olid  con- 
tent is  l-3744'xl2-6=23-61  feet,  which  is  nearly  four  fifths  of 
SO-CGSJS^  the  content  hj  the  accnratie  rule. 

A  rule,  nearly  correct,  is  to  maltiply  twice  the  square  bf  one 
fifth  of  the  circumference  hy  the  length.     Thas,  in  the  example,  | 

of  the  circumference  is  10995,  and  2x  10996*xl2*6=  30-22 
feet. 

Art.  31.    Tb  measure  a  Prism. 

Definition.  A  prism  is  a  body  wKh  two  equal  or  parallel  ends, 
either  square,  triangular,  or  polygonal,  and  three  or  more  sides, 
which  meet  in  parallel  lines,  running  from  the  several  angles  at 
one  end,  to  those  of  the  other. 

Rule.  Prisms  of  all  kinds,  whether  square,  triangular  or  poly- 
gonal, are  measured  by  one  general  rule,  viz.  Find  the  superficial 
content,  or  area  at  the  base  (or  end)  by  the  proper  rule  of  Sect.  1. 
and  this  multiplied  by  the  length,  or  height  of  the  prism,  will  give 
the  solid  content. 

ExAMP.  The  side  of  a  stick  of  timber,  AB,  hewn 
three  square,  is  10  inches,  and  the  leogth,  AC,  is  12 
feet,  to  find  the  content  ? 

Side=s    10  inches. 

I  Perpendicu1ar=4-33  inches. 

43*3=area  at  the  end. 
12  feet=length. 

l44)619'6(3-6  feet,  content. 
432 

07G 
864 

12 
Note.     The  superficial  content  is  found  by  adding  the  areas  of 
the  several  quadrilateral  and  triangular  figures  which  compose  it. 

Art.  32.     To  measure  a  Pyramid, 

Definition,  Solids,  which  decrease  gradually. from  the  base  till 
they  come  to  a  point,  are  generally  called  pyramids,  and  are  of  dif- 
ferent kinds,  according  to  the  figure  of  their  bases  ;  thus,  if  it  has 
a  square  h^se,  it  is  called  a  square  pyramid  :  if  a  triangular  base, 
a  triangular  pyramid  :  If  the  base  be  a  circle,  a  circular  pyramid, 
or  simply  a  cone.  The  point,  in  which  the  top  of  a  pyramid  ends, 
is  Called  a  Vertex,  and  a  lipe  drawn  from  the  vertex,  perpendicular 
to  the  base,  is  called  the  height  of  the  pyramid. 

KuleI  Find  the  area  of  the  base,  whether  triangular,  square, 
polygonal  or  circular,  by  the  rules  in  superficial  measure  :  then, 
multiply  this  area  by  one  third  of  the  height,  and  the  product  wHl 
be  the  solid  content  of  the  pyrami'i. 
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CzAiip.  1*    Id  a  triangnlar  pyramid,  the  height 

BE,  being  48,  and  each  side  of  the  base  13  :  the 

base  being  a  triangle,  let  the  perpendicular  height 

DE  be  11  ;  to  find  the  content. 

5-6=half  ED. 

ISs^base  AC. 

165 

71'6=area  of  the  base. 
16=4  0*^  **»  height  EB. 

4290 
715 

1144*0»cooteot 

ExAMP.  2.  In  a  qnadrangalar  pyramid,  the  height 
BE  being  48,  and  each  side  of  the  baje  13,  to  fiod 
the  content. 

13 

39 
13 

]69=area  of  the  base* 
16=4  of  the  height  ER 

1014 

169 

2704=TContent. 
ExAMP.  3.     To  meaturt  a  G)n<»--The  diameter 
AC  being  13,  and  the  height  BD  48,  to  find  the 


content. 


13 
13 

39 
13 

169 
•7854 

676 
845 
1352 
1183 

m 

132-73265sarea  of  the  base. 
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Broogbt  up.     132-7326 

16=^  of  the  height. 

7963966 
1327326 


2123-7216=coBtent. 
Note.  The  superficial  content  of  al|  pyramids  is  found  by  tak* 
iDf  the  sum  of  the  several  areas,  which  compose  them.  That  of 
a  cone,  by  multiplying  the  circumference  of  the  base  into  half  the 
line  joining  the  vertex  and  any  point  in  that  circumference,  and 
adding"  the  area  of  the  base  io  the  product. 

Art.  33.     To  measure  the  Frustum  of  a  Pyramid. 

Defintiion.  The  frustum  of  a  pyramid  is  what  remains  after  the 
top  is  cut  off  by  a  plane  parallel  to  the  base,  and  is  in  the  form  of 
a  log  greater  at  one  end  than  the  other,  whether  round,  or  heWn 
three  or  four  square,  kc. 

Rule.  If  it  be  the  frustum  of  a  square  pyramid,  multiply  the 
side  of  the  greater  base  by  the  side  of  the  less ;  to  this  product 
add  one  third  of  the  square  of  the  difference  of  the  sides,  and  the 
sum  will  be  the  mean  area  between  the  bases  ;  but  if  the  base  be 
any  other  regular  figure,  multiply  this  sum  by  the  proper  multipli- 
er of  its  figure  in  the  Table,  Art.  11.  and  the  product  wilt  be  the 
mean  area  between  the  bases  :  lastly,  multiply  this  by  the  height, 
and  it  will  give  the  height  of  the  frustum. 

£xAMP.  1.    In  the  frustum  of  a  square  pyramid  the 
side  of  the  greater  base  AD=15,  the  side  of  the  less, 
BCs:6,  and  the  height  £F=40,  to  find  the  content. 
I6=AD.  16 

6=BC.  6 

Prod.=5:90  9=difference. 

Add      27  9 

117  3)81;=:square  of  the  difference. 

X     40  — 

27=J  of  the  square.  j> 

4680==content. 
Or,  if  it  be  a  tapering  square  stick  of  timber,  take  the  girth  of 
it  in  the  middle  ;  square  ^  of  the  girth  (or  multiply  it  by  itself  in 
inches)  then  say,  as  144  (inches)  to  that  product ;  so  is  the. length, 
taken  in  feet,  to  the  content  in  feet. 

ExAMP.  2.  What  is  the  content  of  a  tapering  square  stick  of 
timber,  whose  side  of  the  largest  end  is  12  inches,  of  the  least  end, 
8,  and  whose  length  is  thirty  feet. 

One  fourth  of  the  girU)  in  the  middle=10,  and  10x10=100,  the 
area  in  the  middle  ;  then,  as  144  :  100  ::  30  feet :  20  83  feet  the 
contents 
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By  Ae  Sliding  Rule.  ^  ^ 

Set  12  on  D  to  j^  of  the  circamfereoce  od  C,  and  agtioit  the 
length  on  D  is  the  answer  on  C. 

By  Gvnter. 

The  extent  from  12  to  |  of  the  circumference  doubled,  or  twice 
turned  over,  will  reach  from  the  length  to  the  content 

ExAAfF.  3.  In  the  frustum  of  a  triangular  pyramid, 
the  side  of  the  greater  base  AC=15,  as  before,  the 
aide  of  the  lera  BD=6,  and  the  height  EF=::40,  to 
£nd  the  content. 

13=AC.  15 

6=BD.  e 


9=difference  of  the  sides. 
9 

3)81=square  of  the  difference. 

27s=^  of  the  square. 


90 
Add  27 


117 
*433  multiplier. 

351 
351 

468 


50*661  =mean  area. 
40=beight 


2026-440=content. 
Or,  if  it  be  a  tapering  three  square  stick  of  timber,  yoa  aoaj 
find  ihe  area  midway  from  end  to  end,  then,  as  144  is  to  that  area, 
so  is  the  length,  taken  in  feet,  to  the  content  in  feet. 

ExAMP.  4.     To  tneasun  ihe  Fruilum  (^  a  Cone. 

HvLE.  Multiply  the  diameters  of  the  two  bases  together,  and 
to  the  product  add  one  third  of  the  square  of  the  difference  of  the 
diameters  :  then  multiplying  this  sum  by  -7854,  it  will  be  the  mean 
area  between  the  two  bases,  which  being  multiplied  by  the  length 
of  the  fruMum,  will  give  the  solid  content. 

Or,  to  the  areas  of  the  top  and  bottom  a  re  root  of 

the  product  of  those  areas,  and  the  sum,  m  one  third 

of  the  height  of  the  frustum,  will  give  the  s 

When  figures  run  uniformly  taper  ;  but  n<  (they  be- 

ing considered  a?  portions  of  the  cone  or  [  ^  may  find 

the  solidity  by  supplying  what  is  wanting  to  he  figure, 

and  then  deducting  the  part  <iut  off. 

A  general  rule  for  completing  every  straight  $ided  solid^  ^hose  ends 
are  parallel  and  siti^iiar. 

As  the  difference  of  the  top  end  bottom  diameters  is  to  the  per- 
pendicular height,  (or  depth  which  is  the  same  :)  so  is  the  longest 
diameter  to  the  altitnde  of  the  whole  cane  or  pyramid. 
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£xAMP.  1.  The  former  cone  in  Art.  33,  Exam]g.  3,  being  cot  off 
in  the  middle,  the  greater  diameter  AC  is  13,  the  less  BD  6^,  and 
height  £F  24,  to  find  the  content  bf  the  frostum. 

AC=13  inches.  •  13 

BD=6-6  inches.  6-5 


65 
78 


6  5=difference* 
6-6 


84-5 
Add  14083 


98-683 
•7864 


394332 
492915 
788664 
.690081 


325 
390 


14*083==|^  of  the  square. 


77*427|0882=::meaii  area. 
24  feet=lengih. 


144)1868248(12'9045  feet  content 
144 

418 

288 


309708 
154864 


1302 

1296 


1858-248=conteot. 


648 
676 


720 
.     720 
ExAMP.  2.    What  number  of  barrels,  each  32  gjillons  of  Ale 
measure,  is  contained  in  a  cistern  whose  largest  diameter  is  6  feet, 
and  Smallest  diameter  5  feet»  and  whose  depth  is  8  feet  ? 
6x6=30 

30^  niean  diameter. 
•7854 


23-5620 
•2618 


23-8238  mean  area. 
8 


190-6904  content  in  feet. 

1728  inches  in  a  solid  foot. 


329340  2112  cubic  inches,  which  divided  b^  9024,  the  Cubic 
inches  in  a  barrel  or  32  gallons,  gives  36*5  barrels  nearly,  Ana. 
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If  the  answer  had  been  required  in  Beer  Mearare,  wbete  IIhi 
barrel  contains  30  gallons,  the  answer  wonid  have  been  d2'4  bar* 
rels.  .  • 

Note.  If  when  the  end  diameters  of  a  conical  cistern  are  gif- 
en,  it  is  required  to  find  the  length  of  the  cistern  to  contain  a  cer- 
lain  number  of  barrels ;  divide  the  cubic  feet  contained  in  the 
number  of  barrels  by  the  mean  area,  and  the  quotient  will  be  the 
height. 

Let  the  mean  area  be  as  in  the  last  Ex.  to  find  the  length  of  the 
cistern  to  contain  56  barrels  of  32  gallons  of  Ale  measore. 

£61*11111  &c.=cubic  feet  in  50  barrelsi  which  divided  by 
23  8238,  the  mean  area,  gives  10*95  feet,  for  the  length  of  the 
cittern,  Ans. 

To  find  the  diameters  of  the  cistern,  when  the  content,  and 
length,  and  difference  of  the  diameters,  are  given,  see  Art.  53. 

Art.  34.     To  measure  aSphere  or  Globe. 

Definition,  A  sphere  or  globe  is  a  round  solid  body,  in  the  mid* 
die  of  which  is  a  point,  from  which  all  lines  drawn  to  the  surAice 
are  equal. 

Role.  Multiply  the  cube  of  the  diameter  by  -5236,  and  -tte 
product  will  be  the  solid  content 

Or,  multiply  the  circumferenee  by  the  diameter,  which  will  give 
the  suferficial  content ;  then  multiply  the  surface  by  one  sixth  of 
the  diameter,  and  it  will  give  the  solidity. 

Or,  multiply  the  cube  of  the  diameter  by  11,  and  the  product 
divided  by  21,  will  give  the  solidity. 

ExAMP.  The  diameter,  AB,  of  a  globe,  is  4*5  feet ;  to  find  the 
solid  content. 

45 
4,5 


10125 
8100 

0M25 
•523C 

546750 
273375 
182260 
455625 

47-7130500 
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•  '  l^e.  If  the  circomfareDce,  or  greatest  ctfcl«  of  the  sphere ». 
begireft,  motttpiy  the  cube  of  it  by  *0]6887  ibr  the  content. 

The  sur&ce  of  the  globe  may  be  found  by  multiplying  the 
eqoare  of  the  diameter  by  3*1416  ;  or  by  mukiplyiog  the  area  of 
\t»  greatest,  circle  by  4,  or  the  square  of  the  circumference  by 
•3183. 

When  the  «oKdity  of  a  globe  is  given,  the  diAmeter  may  be  found 
by  dividing  the  solidity  by  -5236,  and  extracting  the  cube  root  of 
the  qut)tieot. 

Or,  if  the  circumference  be  required,  divide  the  solidity  by 
•016887,  and  the  cube  root  of  the  quotient  will  give  it. 

Art.  35.  To  measure  the  Solidity  of  a  Frustum  orgegment  of  a  Globe* 

Defimtion,  The  frustum  of  a  globe  is  any  part  cut  off  by  a 
plane. 

Rule.  To  three  times  Che  square  of  the  semidiameter  of  the 
base,  add  the  square  of  the  height ;  then  multiplying  (hat  sum 
hy  the  height;  and  the  product  by  '5236^  you  wilf  have  the  solid 
content. 

£xAMP,  The  height  6L)  being  9  inches,  and  the  diameter  of 
the  base  AC  24  inches  :  to  find  the  content. 

12=semidiameter.        4617  jy 

12  -6236 

H4=square.  27702 

X   3  13861   A 

9234 

432      r                 c  23086 

Add  9X9=  81=  I  f?''^^^.  t  

—      <  ^**^  *^^'S^^-2417-4612=solid  content. 
613 
X     9=height. 

4617 

To  measure  the  Surface  of  a  Frustum  or  Segment  of  a  Globe, 

Rule.  Find  the  diameter  of  the  globe  by  Art.  24,  and  (he  sur* 
face  of  the  whole  globe,  by  Art.  34  ;  then,  as  the  diameter  of  the 
globe  is  to  the  height  of  the  frustum  ;  so  is  the  surface  of  the 
globe  to  the  surface  of  the  frustum  ;  then,  by  Art.  16,  find  the  area 
of  the  base  ;  add  these  two  together,  and  (he  sum  will  be  the  whole 
surface  of  the  frustwn. 

Art.  36.     To  measure  the  middle  Zone  of  a  Globe, 

Ih^tion.  Tbis  part  of  a  globe  is  somewhat  like  a  cask,  two 
eqiial  segments  being  wanting,  one  on  each  side  of  the  axis. 

RuLB.  To  twice  the  square  of  the  middle  diameter,  add  the 
square  of  the  end  diameter;  multiply  that  sum  by  '7864,  and  that 
product,  multiplied  by  one  third  of  the  length,  will  give  the  so> 
lidity. 

M  3 
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Or,  to  four  (iiAes  the  square  of  the  middle  diameter  add  iwic^ 
(he  sqitare  of  the  end  diaaieler ;  thatsam  nuUiplied  bjr  *7S64,  and 
that  product  bj  one  aiith  of  the  leo^h,  wiH  give  the  solidity. 

Note.  Thn  rvAe  n  applicable  to  the  fnntuan  of  a  cooe  or  py* 
ramid. 

If  the  middle  diameter  of  a  zone  be  20  inches,  the  end  diame- 
ters each  16  jnches,  and  length  12  inches  :  Required  its  solidity  ? 

20x20X?4. 16xTuX'7854x4=3317-6296,  Ads. 

Art.  37.     To  measure  a  Spheroid, 

Definition.     A  spheroid  is  a  sohd  body  like  an  egg,  only  both  its 
^  «Dds  are  the  samy 

Ruud.    Multiply  the  square  of  the 
diameter  of  the  greatest  circle,  viz.  the 
diameter  of  the  middle  (DB  in  the  6g- 
ure)  by  the  length  AC,  and  that  pro-   .  i 
doct  by  '5236,  and  you  wiH  have  the  •^J 
solidity. 

ExAMP.  The  diameter  6D  being  20, 
and  the  length  AC  30,  to  find  the 
content 

20x20x30x-62363^283-2,  Ans- 

Art.   38.  To  measure  the  middk  Frustum  of  the  Spheroid, 

Definition,  This  is  a  cask  Hhe  solid,  wanting  tiro  equal  eeg- 
ments  to  complete  the  spheroid. 

Rule.     The  same  as  in  Article  36. 

If  the  middle  and  end  diameters  of  the  middle  firustocn  of  a  sphe- 
roid be  40  and  30  inches,  and  its  length  60 ;  what  is  its  solidity  ? 

60—3=16  6, then40x40x2+30X30X-7854xl6-6=t63464-324,Ans. 

Art.  39.     To  measure  a  Segment f  or  Frustum  of  a  Spheroid, 

Definition,  l*his  is  a  part  of  a  spherotd  oMde  by  a  plane,  par* 
allel  to  its  greatest  circular  diameter. 

Rule.  To  four  trme^  the  square  of  the  middle  diameter  add 
the  square  of  the  base  diameter,  then  multiply  that  sum  by  *7864, 
and  the  product  by  one  sixth  of  the  altitude,  and  it  will  grVe  the 
aoKdtty. 

If  the  bflFO  diameter  of  the  end  frmtum  of  a  spherotd  be  SS,  di- 
Mieter  at  the  middle  of  the  height  30,  and  the  height  20  inches  ; 
required  its  solidity  ? 

30X3UX4+36X36X-7864X3-3=126«^-56+,  Ao8. 
Art,  40.  To  measure  a  Farabolick  Conoid, 

Defimtfon.  Tliis  solid  may  be  generated  by  turning  a  semipaMH 
)iola  abmit  ite  abtoissft  or  altitude. 


Digitized  by 


Google 


AND  SOLIDS.  47* 

-  Rou.  Am  a  ptrabcdick  con#it}  m  half  of  its  circooMcribiog 
cylinderi  of  Ihe  same  bate  and  altitade  ;  qmltiplj  the  area  of  the 
bate  bj  half  ihe  height  for  the  solidity. 

If  the  diameter  of  the  base  of  a  yiaraboUck  conoid  be  40  ioohei, 
and  iti  height  42 ;  what  is  the  sohdity  ? 

40X40X-7864X21=s26d89*44,  Ans. 

Art.  41*     To  nua$ure  th^  lower  Frustum  o/*  a  Parabolick  Conoid, 

Definition*  This  solid  is  made  by  a  plaoe  passing  throogh  the 
conoid  parallel  to  its  base. 

KuLE.  Multiply  the  sum  of  the  squares  of  the  diameters  of  the 
bases  by  -7854,  and  that  product  by  half  the  height,  for  the  solidity. 

If  the  diameters  of  a  frustum  of  a  parabolick  conoid  be  40  and 
30  inches,  and  its  height  20  inches  ;  required  its  solidity. 

40X40-1-30X30X  7854X10=19636,  Ans. 

Art.  42.     To  measure  a  Parabolick  Spindle, 

Definition,  .  This  solid  is  formed  by  an  obtuse  parabola,  turned 
about  its  greatest  ordinate* 

Rule.  This  solid  being  eight  fifteenths  of  its  least  circumscrib- 
iog  cylinder,  multiply  the  area  of  its  middle  or  greatest  diameter 
by  eight  fifteenths  of  its  perpendicular  length,  and  it  will  gi?e  its 
solidity. 

If  the  diameter  at  the  middle  of  a  parabolick  spindle  ba  20  inch- 
es, and  its  length  60 ;  required  its  solidity. 

20X20X-7864X32  (=60x8—16)  =10063-12,  Ad|. 

Art.  43.  To  measure  the  middle  Zone,  or  middle  FVusiumf  of  a  Par* 
nboUck  Spindle, 

Definition,  This  is  a  cask  like  solid,  wanting  two  equal  ends  of 
said  spindle. 

Rule.  To  the  snm  and  half  sum  of  the  squares  of  the  two  di* 
ameters  add  three  tenths  of  the  difierence  of  their  squares,  which 
multiply  by  a  third  of  the  length,  and  the  product  will  be  the  so* 
lidity. 

If  the  middle  and  end  diameters  of  the  middle  frustum  of  a  par- 
abolick spindle  be  40  and  30  inches,  and  its  length  60 ;  what  is  its 
solidity  ? 

40X40=1600    1600—900=^700  the  difference  of  the  squares. 

30X30=  900      700X-3=210=three  tenths  of  do.  then. 


Sum=2600    2500+1250+210X  20  (=J  of  60)=79200,  Ans. 
Half  sttm=  1250 

Art.  44.    To  measure  a  Cylindroid,  or  Prismoid, 

*  Definition,  A  cybndroid  is  a  solid  somewhat  like  the  frostuin  of 
a  cone,  one  base  may  be  an  elliptts,  and  the  other  a  disproportion** 
tfl  ellipsis  or  circle. 
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A  priittoid  18  a.  soYid  somewbat  like  iht  frustom  of  a  pjraautf, 
but  Us  bafi^fl  ane  ditsproportional. 

Rule.  The  eaine  as  for  the  fraslaiii  of  a  coD»or  pyramnl :  oi;, 
to  the  areas  of  both  bases,  add  a  mean  area,  that  is,  the  square  root 
of  the  product  of  (he  two  bates,  then  multiply  that  warn  by  a  third 
of  the  height  or  leogth,  and  it  will  give  the  solidity* 

If  the  diameters  of  the  greater  base  of  a  cyliodroid  be  30  and  20 
inches,  the  diameter  of  the  kss  base  12,  and  leagth  60  iucfaes ; 
what  is  the  soliditv.. 

30X26=:600 
12X12=144 


V^144X600o293-9 


1037-9X-78d4X20  (:?t60-f^> 
16303-33,  Ads. 


1037»9j 
If  the  diameters  of  the  greater  base  of  a  prismoid  be  30  and  2Q 
iDches,  the  less  base  20  by  10  inches,  and  length  30  inches:  What 
is  its  soJiditj  ?  .  .         ^ 

30X20*=600    1 
20X10=200     I 
^/6Q0X200:=:346-4  \  ^  146-4X 10  («3(>^3)=^1 1464  solidity 
^  I  10  inches. 

1146-4  J 

Note*  To  find  the  solidity  of  a  Wedge,  add  the  length  of  th« 
edge  to  twice  the  length  of  the  base,  and  multiply  the  sum  by  the 
product  of  the  height  of  the  wedge  and  the  breadth  of  the  base, 
and  one  siith  of  this  product  will  be  the  solidity. 

Let  the  ba^eofa  wedge  be  27  by  8,  the  edge  36,  and  the  hei^t 

AC     ix.      2X27+36X8X42      ^^,^    ^       ' 
42 ;  then 1 — ; =5040,  An^. 


Art.  45.     To  measure  a  Solid  Ring, 

Rule.  Meai;ure  the  internal  diameter  of  the  ring,  and  its  girth, 
or  circumference  :  then  multiply  the  girth  by  31831,  and  the  pro- 
duct will  be  the<)iameter  of  the  wire,  which  add  tb  the  internal  di- 
ameter ;  multiply  this  sum  by  314 16,  and  the  product  will  be  the 
length  of  a  cylinder  equal  to  the  ring  of  the  same  base.  Then 
the  area  of  a  section  of  the  ring  multiplied  by  the  length  of  the 
said  cylinder  will  gi^e  the  solidity  of  the  ring. 

If  an  iron  ring  be  12  inches  in  girtb,  audits  internal  diameter  be 
20  inches  ;  what  is  its  solidity  ?  ■ 

•31831  Xl2=3-8=ring's  diameter.     20+3-8X31416^74  77  the 
•length  of  a  cylinder  equal  to  tlie  ring  :  And 

3  8X3  8X-7854X74-77=.847-97»8olidity. 

Art.  46.     7b  tnemsure  the  Solidity  of  any  irregular  Body^  tjchose  di- 
mensiom  cannot  be  taken.    .   . 

*  Take  any  regahr  vessel,  either  square  or  round,  and  put  the 
irregular  body  tuto  it :  pour  so  much  water  into  the  yesaeL  as  will 
exactly  cover  the  bodjs  and  measure  the  dry  part  from  the  top  of 
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tiie  iF€8sel  to  Ibe  water,  then  take  out  tbe  bo4j,  and  meawre 
again  from  the  top  of  tbe  TOMel  to  tbe  water,  and  sobtract  the  first 
measure  from  tbe  second,  and  tbe  difference  h  Ibe  h\\  of  tbe  water : 
then,  if  tbe  vessel  be  square,  multiply  tbe  side  by  itself,  and  that  pro- 
duct by  the  &H  of  tbe  water,  and  you  will  have  tbe  content  of  tbe 
body  ;  but  if  it  be  a  long  square,  multiply  the  length  by  the  breadth, 
and  that  product  by  tbe  fall  of  the  water ;  or,  lastly,  if  it  be  a  round 
vessel,  multiply  tbe  square  of  tbe  diameter  by  •7864,  and  that  pro^ 
duct  by  the  tail  of  tbe  water,  and  you  will  have  tbe  content. 


£xAMr.  1.     A  body 
being  put  into  a  vessel 
18   inches  square,  on 
taking  out  tbe   body, 
tbe  water  sunk  9  inch- 
es ;  required  tbe  con- 
tent  of  the  body  ? 
18ioch.=l-6foot. 
9  inch.  a= -75  foot. 
15    X    15  X    -76  = 
1-6876  foot,  content. 


ExAMP.2.  A  body 
put  into  a  cistern  4 
feet  by  3,  on  tak- 
ing it  out,  (he  wa- 
ter fell  6  inches; 
required  the  con- 
tent of  the  body  ? 
4x3x-5==6feet, 
content. 


ExABir.  3.  A  body 
being  put  into  a  round 
tub,  whose  diameter 
was  1-6  foot,  on  taking 
out  the  body,  tbe  wa- 
ter fell  1-6  foot;  what 
wan  tbe  content  of  tbe 
body? 

15xl-5X-7854Xl-6= 
2-65  feet,  content. 


Of  the  Jive  Regular  Bodies. 

There  are  five  solids  contained  under  equal  regular  sides,  which 
by  way  of  distinction,  are  called  the  Jive  regular  bodies. 

Thei«e  are  the  Tetraedron,  the  Hcxaedron  or  Cube yihtOciaedron^ 
the  Dodecaedron,  and  the  Eicosiedron,  The  measuring  of  the  ciibe 
was  shewn  at  Art.  28.  1  shall  now  show  how  to  measure  the  other 
four  by  tbe  following  Table,  which  is  the  shortest  method. 

A  Table  of  the  solid  andtsuperJUial  content  of  each  of  the  Jive  bodies, 
the  sides  being  unity,  or  I. 


Naine3  of  the  .bodies.    |     Solidity.    |       Superfi':ii>s.     | 

ietraedron. 

Hexnedroo. 

Octaedron. 

Eicosiedron. 

Dodecaedron. 

011786 

1- 

0-4714 

2181695 

7-663h9 

1-73206 
6- 

3  464 
8-6602& 
20-6467 

All  like  solid  bodies  being  in  proportion  to  one  another  as  thf 
cubes  of  their  like  sides,  the  solid  content  of  any  of  these  bodies 
may  be  found  by  multiplying  the  cnbet  of  their  sides  by  tbe  num- 
bers in  tbe  second  column  under  Solidity  ;  and  their  superficies,  by 
multiplying  tbe  squares  of  their  sides  into  the  numbers  in  the  third 
column  under  SuperQcies. 

Of  the  Tetraedrow. 
This  solid  is  contained  under  four  equal  and  equilateral  triangles* 
that  is,  it  is  a  trianeular  pyramid  of  four  equal  faces,  the  side  of 
whose  base  is  equal  to  tbe  slant  height  of  the  pyramid,  from  the 
angles  to  the  yertex. 
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Ajit.  47.     neiideof  the  TttroidroH  being  3,  to  fmd  Ae  lolui  mi 
iuperfickd  canUHt. 

,      Cobe=3x3x3=27,  and  27x  1 1785=3  18195=soHdity. 
Square=3x33»9,  and  9x1 -73206=  15-688463=snperiicic8. 

Of  the  Octaedron. 
Tbt9  solid  is  cooUined  udder  eig^ht  equil  and  equilateral  trianglefl, 
which  tnaj  be  conceived  to  consist  of  two  qnadrangiilar  pyramidt 
of  equal  bates  joined  together,  ibe  sides  of  whose  bases  are  eqtial 
to  the  given  sides  of  the  triangles,  under  which  it  is  contained. 

Art.  48^     Tk§  Me  efan  Octnedrcn  being  3,  iofimd  the  eoUd  and  m* 
perficial  amient. 
Ciibe=3x3x3=27,  and  27x-4714=12  7278=8olidity- 
Sqaare=3x3=9,  and  9x3  464=3 M763B&aperacies. 

Or  THE  DODKCACOROII. 

,  This  solid  is  contained  under  12  equilateral  pentagons,  and  mmy 
be  conceived  to  consist  of  twelve  pentagonal  pjfraaitds^  of  eqeail 
bases  and  altitude,  whose  vertices  oieetiD  the  centre  of  the  doda- 
caedroo. 

Art.  49.     The  eide  of  a  Dodecaedron  being  3,  to  find  ike  tolid  emd 
ntperficial  content, 
Cobe=3x3x3=27,  and  27X7-6631 19=206-904. 
Squarc=3x3=9,  and  9x20 -6467=  1 858 113.. 

Or  THE  ElCOSICORON* 

This  soHd  is  contained  under  twenty  eaual  and  equilnteral  Irian- 
g)es,  and  may-  be  conceived  to  consist  of  twenty  equal  triaagebir 
pyramids,  whose  vertices  all  meet  in  the  centre. 

Art.'  50.     The  $ide  of  an  Eieoeiedron  being  3,  to  find  the  soUd  amd 
Buperfieial  content* 

Cobe=3x  3X3=27,  and  27X2- 181 69=58 •90563=9olidily. 

Square=3x3=9,  and  9xB-66025a=77-94225=superficie8. 

As  the  figures  of  some  of  these  bodies  would  give  but  a  confused 
idea  of  them,  I  have  omitted  them  ;  but  the  following  figures,  cut 
out  in  pasteboard,  and  tbe  lines  cut  half  through,  will  fold  up  intn 
the  several  bodies. 


Tetraedron.  Hexaedron. 


c 
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DodecaeJircn:  '  Ekosiedrdn, 


OF  CASK  GAUGtNG. 

Among  tbe  many  different  canons  drawn  from  Stereometry,  for 
Ganging  casks,  the  following  is  as  eiact  as  any. 

Take  tbe  dimensions  of  the  cask  in  inches,  viz.  the  diameter  at 
the  bitneahd  head,  and  length  of  the  cask;  subtract  the  bead  di- 
ameter from  the  bang  diameter,  and  note  the  difference. 

If  the  staves  of  the  cask  be  roach  curved  or  bulging  between  the 
bang  and  the  head,  multiply  the  difference  by  -7 ;  if  not  quite  se 
carve,  by  '65;  if  they  balge  yet  less,  by  -6;  and  if  they  are  ahnost 
or  qnite  straight,  by  '55,  and  add  the  product  to  the  head  diameter ; 
the  sum  will  be  a  mean  diameter,  by  which  tbe  cask  is  reduced  to 
a  cylinder. 

Square  the  mean  diameter,  thus  found,  then  multiply  it  by  tb# 
length  ;  divide  the  product  by  369  for  ale  or  beer  gallons,  and  bj 
294  for  wine  gallons. 

Jioie  1.  The  length  is  most  conveniently  taken  by  callipers,  a]» 
lowing,  for  the  thickness  jof  both  heads,  1  ioch,  1^  inch,  or  2  inch* 
es,  according  to  the  size  of  the  cask;  but  if  yoabave  no  callipers, 
do  thus  ;  measure  the  length  of  the  stare,  then  take  tbe  depth  of 
the  chiiaes,  which  with  the  thickness  of  the  head^  being  subtracted 
from  the  length  of  the  stave,  leaves  the  length  within. 

fiott  29  You  must  take  the  head  diameter,  close  to  its  ootside^ 
and,  for  small  casks,  add  three  tenths  of  an  inch :  ibr  casks  of  30, 
40,  or  50  gallons,  4  tenths,  and  for  larger  casks,  5  or  6  tenths,  and 
the  sum  will  be  very  nearly  the  head  diameter  within.  In  taking 
the  bung  diameter,  observe,  by  moving  the  rod  backward  and  for* 
ward,  whether  the  stave,  opposite  the  bung,  be  thicker  or  thinner 
l^an  the  rest,  and  if  it  be,  make  allowance  accordingly. 

By  the  Sliding  Rule. 

On  D  is  18*94,  the  gauge  point  for  ale  or  beer  gallons,  marked 
AG,  and  17' 14,  the  gauge  point  for  wine  gallons,  marked  WG  : 
set  the  gauge  point  to  the  length  of  th^  cask  on  C,and  against  the 
mean  diameter,  on  D,  ^oq  will  have  the  answer  in  ale  or  wine  gal- 
lons accordingly  as  whtch  gauge  point  you  make  use  of. 

By  the  Scale. 

Take  the  extent  from  the  guage  point  to  tbe  mean  diameter,  set 
one  foot  of  the  dividers  in  the  length,  ami  tnrningthcm  twice  over, 
they  will  point  out  the  content. 
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Art.  51.  Required  (he  content  in  ale  and  wine  gallons,  of  ^ 
cask,  whose  bung  diameter  is  36  inches,  head  diameter  27  inches, 
and  length  45  inches  ? 

Bong  dtameter=-d5    Square  of  the  diameter^  1062*76 
Head  diameteT=27  Length=         45 

Difference        =  8  531380 

•7  '       426104 


6  6  359)47824-20(133-21 

Add  the  bead  dia.=27  [ale  galL 

294)47824 •2(162-66  wine  gall. 

MeaD  diameter=32  6 
32-6 

1966 
652 
978 


Squared  1062-76 

Art.  52.  A  round  mash  tub  ts  42  inches  diameter  at  tiie  top» 
within,  and  36  inches  at  the  bottom,  and  the  perpendicular  height 
48  inches  ;  required  the  content  in  beer  and  wine  gallons  ? 

This  being  the  lower  frustum  of  a  cone,  to  the  product  of  the  di- 
ameters add  I  of  the  square  of  their  difference  ;  multiply  this  sum 
bj  the  length,  and  it  will  give  the  solidity  in  such  parts  as  the  di- 
men.«ions  are  taken  in.  If  they  be  taken  in  inches,  divide  by 
359  for  bepf,  and  294  for  wine  gallotfs. 

4ov^ftj.iilii^^-Z:^y4«  .    $369=2031  ale  gallons. 
42X36+  3         ^X48^  J  294«248}  wini  gallons. 

Art.  53.  Let  the  difference  of  diameters  of  this  tub  be  6  inch- 
es, the  height  48  inches,  and  the  content  203J  gallons,  to  find  the 
diameters  ? 

Multiply  the  content,  if  beer  measure,  by  359 ;  if  wine  measure, 
by  294,  and  divide  the  product  by  the  length  :  from  the  quotient 
Bobtract  ^  of  the  square  of  the  difference  of  the  diameters;  to  this 
remainder  add  the  square  of^  the  difference  of  ijie  diameters,  and 
extract  tl»e  square  root  of  the  sum  ^  from  the  sqnare  root  subtract  -J- 
the  difference  of  the  diameters,  and  it  will  give  the.  least  diameter 
to  great  exactness,  to  which  add  the  difference  of  the  diameters^ 
and  the  sum  is  the  greatest  diameter. 

203-75X359        6X6 

v/ 1-3X3—3=36,  and  36+6=42. 

48  3 

The  diameters  are  36  and  42. 

TRe  content  of  any  vessel  in  gallons,  kc,  may  be  thus  found  : 
measure  the  inside  of  the  vessel,  according  to  the  rule  of  the 
figure,  and  find  the  content  in  cubick  inches ;  then. 
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n2e        \  (cubkkfeet. 

|A.  ; . .  j.^  )  282        f  and  the  qaoticnt  will  )  ale  or  beer  gallons* 
ui?iae  oy  <    ^3  j         >     ^^  ^j^^  conteot  in     }  wine  gallons. 

2150-425)  (bashek* 

Art.  54.    To  ullage  a  Ckuk,  lying  on  one  side,  by  the'Gauging  Rod^ 
when  the  Bung  Diameter y  and  the  Content^  ont^  or  both  are  greater 
or  less  than  the.  Table  on  the  Rod  %$  made  for. 
Rule.    As  the  bung  diameter  of  the  cask  to  be  measured,  is  to 
the  bung  diameter  that  the  table  is  made  for ;  so  are  the  dry  inch- 
es of  the  cask,  to  a  fourth  number,  which  find  in  the  table  on  the 
rod,  and  note  the  number  of  gallons  answering  to  it.     Then  as  the 
content  of  the  cask  that  the  table  is  made  for,  is  to  the  content  of 
the  cask  to  be  measnred  ;  so  is  the  number  of  gallons  answering 
to  the  aforesaid  fourth  Dumber,  to  the  number  of  gallons  your  cask 
wants  of  being  full. 

Art.  55.     To  find  a  Ship's  Burthen^  or  to  Gauge  a  Ship, 

There  is  such  a  diversity  in  the  forms  of  ships,  that  no  general 
rule  can  be  applied  to  answer  all  yaneliet  $  howe?er,  the  foUowi 
lag  rules  are  practised. 

RuLs  1 .  Multiply  the  breadlh'  at  the  main  beam«  half  the  breadth, 
and  length  together ;  divide  the  product  by  94,  and  the  quotient  is 
the  tons. 

Rule  2.  Divide  the  continued  product  of  the  length,  breadth, 
end  depth,  in  feet,  by  100,  for  ships  of  war,  and  95  for  merchant 
•hips,  in  which  nothing  is  allowed  for  guns,  &c«  and  the  quotient 
is  the  tons. 

Rule  3.  Take  the  length  from  the  stem  post  to  the  upper  part 
of  the  stem  ;  subtract  two  thirds  of  her  breadth  from  that  length  ; 
multiply  the  remainder  by  the  whole  breadth,  and  that  product  by 
half  the  l^eadth,  in  feet,  and  divide  by  100  for  war,  and  94  for 
merchant  tonnage. 

Kute  4.  The  weight  of  a  ship^s  burthen  is  half  the  weight  of 
water  she  can  hold. 

What  is  the  tonnage  of  a  ship,  ivhose  length  is  97  feet,  breadth 
31  feel,  and  depth  15^  feet. 

By  Rule  1st.  By  Rule  2d. 

^^  breadth  15-5  Length  97  . 

Breadth    31  Breadth  31 

155 
465 

480  5  3007 

Ltnglb   97  Dcplh=  15*5 

33635  15035 

43245  15036 


3007 


f'l)4G6p8-5(495  C3  tooS.    .  95)46608-5(490-61  Ions, 

Carried  over.  CftrriH  ovw. 
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BtdorfitOTer.                               Brooght  over. 
94M6608-5(496-83  tons.                  96)46608-6(490-6l  tons. 
376                                                    3B0 
100)46608-5(466  tons*       


900 

400 

860 

846 

660 

855 

548 

600 

585 

470 

570 

608 

— 

— 

785 

600 

, 

150 

752 



95 

85 

— 

330 

55 

282 

48 

By  Rule  3d, 
Lciigth=97 

Subtract  | 

ofbreadtb=s20-66 
76-33 

Multiply  \yj 

r  Ibe  breadth      31 

7633 
22899 

2366-23 

Multipl J  by  1  breidth       1 5*5 

1183115 

1183115 

236623 

1 

94)36676-565(S90-176  tons. 


Mowing  tk$  Cubit,  a$  it  U/ound  by  snadern  travMen,  U^6et2  inAes, 
th€  contefU  of  Noah' 9  Ark  is  asfottoms,  w. 
Cabits. 
Length  of  the  keel,  300  Wts  burtheD  a«  a  maa  of  war 

Breadth  by  the  midship  beam,   50}     27729  tons.  ^,.,«^^ 

Depth  in  the  hold,  30  )  As  »  merchant  ship,  29188-6 1». 
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Q.UESTIONS  IN  MENSURATION. 

1.  THE  largest  of  the  Ef^jpttan  pyramids  is  square  at  thebase, 
aod  m  easores  693  feet  oo  a  side  :  how  much  grouod  does  it  cover  ? 
696  X393  1764 

Q^Q,Q~=:1764  poles,  and  'Jqq'^^^  acres  and  4  poles.  Ads. 

S.  What  differeoce  is  there  between  a  floor  20  feet  square,  and 
two  others,  each  10  f^t«quare? 

20X20—10X10+  10X10=200  feet,  Aos. 

3.  There  is  a  square  of  2500  vards  in  area  i  wbat  is  each  side 
of  the  square,  and  the  breadth  of  a  walk  along  one  side  and  one 
end,  which  maj  take  up  just  one  half  of  the  square  ? 

2600 

V2500=50  yards,  each  side.     y/-j-  :==36-36,  and  60— 36-36 

= 14*65  yard^,  breadth  of  the  walk,  Ans. 

4.  A  pine  plank  is  16  feet  and  5  inches  long,  and  1  would  hare 
just  a  square  yard  slit  off:  at  what  distance  from  the  edge  must 
the  line  be  drawn  ? 

A  square  yard=1296  inches,  and  16  feet  5  tnches=197  inches. 

1296 
Therefore,  -j^2=6}i4  inches,  Ans. 

5.  If  the  area  of  a  triangle  be  ^900  yards,  and  the  perpendicular 
40  yards ;  required  the  length  of  the  base  ? 

900X2 

"  4Q  ■  =46  yards,  Aas. 

6.  If  the  three  sides  of  a  plane  triangle  be  24,  16,  and  12  perch^ 
es  :  required  its  area  ? 

24+16+12 

g =26;  26—24^2;  26—16*10;  26—12=14,  and 

v^26 X 1 4 X  10X2=86-32  perche8,=area.     Again,  as  24 :  16+12  :: 
16 — 12  :  4*6+,  the  difference  of  the  segonents  of  the  base  ;  then, 

4*0+  "" 

12-p.  -g— =9*6,  and  -v^  12X12— 9*6X9'6=711  the  perpendicular 

on  the  longest  side;  whence  24rr-2X71 1=85-32,  area  as  above. 

7.  Required  the  area  of  a  circular  garden,  whose  diameter  is  12 
rods?  12X12X-7854=113  0976  poles,  Ans. 

8.  The  wheel  of  a  perambulator  turns  just  once  and  a  half  in 
a  rod  :  what  is  its  diameter  ? 

16  6X1=11  circumference,  and  llx-3I831=3|  feet,  Ans. 

9.  Agreed  for  a  platform  to  the  curb  of  a  round  well,  at  7^d.  per 
•quare  foot :  the  inward  part,  round  the  mouth  of  the  well,  is  36 
inches  diameter,  and  the  breadth  of  the  platform  was  to  be  15{ 
inches  :  what  will  it  cor^c  to  ? 
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36+15-6>^2a»67the  greatest  diam. ;  67  x  67  x -7854— 36X36  x -7654 
2507-8722  ^  ^ 

sa  — T— — =17'4167  8qnftre  feet,  at  7fd.  perfoot,«=10s.  10,^^. 

[Ana* 

10.  Required  the  differeoce  between  the  area  of  a  cifxJe,  whose 
radius  (or  semidiameter)  is  50  yatds,  and  its  greatest  ioscrtbed 
square  ? 

60x2sl00the  diameter,  and  100x!OOX*78543e:7854  the  area 
ef  the  circle ;  then,  50X50X23t=60^  the  area  of  the  greatest  io- 
forihed  square,  aad  7864-*5000e=»2854,  Aas. 

11.  There  is  a  sectiou  olTa  tree  25  inches  over  ;  I  demand  the 
difierence  of  the  areas  of  the  inscribed  and  circumacribed  squares, 
md  hoff  far  they  differ  from  the  area  of  the  section  ? 
25x25-^12  6X 12  5X2s=812'5  the  difference  of  the  squares.  25X25 
•^25X25X'7854=134125  the  circumscribed  square,  more  than  the 
tectioD,  and  26X26X-7854— 12-5Xl^-5X2=178-376  inscribed 
square,  less  than  the  area  of  the  section. 

12.  Four  men  bought  a  grindstone  of  ^  inches  diameter  :'  boir 
much  of  its  diameter  must  each  grind  off,  to  have  an  equal  share  of 
the  stone,  if  one  first  grind  his  share,  and  then  another,  till  the  stone 
is  ground  awaj,  making  no  allowance  for  the  ^je  ? 

KoLE.  Divide  the  square  of  the  diameter  by  the  number  of  men, 
subtract  the  quotient  from  th^  square,  and  extract  the  square  root 
of  the  remainder,  which  is  the  length  of  the  diameter  aft^|he  first 
man  has  ground  his  share  ;  this  work  being  repeated  by^ubtract- 
ing  the  same  quotient  from  the  remainder,  for  every  man^  to  the 
last;  extract  the  square  root  of  the  remainders,  and  subtract  those 
roots  from  the  diameters,  one  after  another  ;  the  several  remain- 
ders wiU  be  the  answe;^. 

60 .  -  From  60 

60  Take  61-9615 


4)5600  UenHitns    8  0385:?sist  share. 

Quot,»=900  From  51  96 1 5 

Take  424264 
From  3600  — ^ — 

Take     900  Rem.    d5351=^2d  share. 

v'2700=»51'96I6,  to  be  taken  from  60. 
Subt.     900  Fro?n  42  42)B4 

V^1800«42'4264,  from  51-9615.      Take  30- 
Subt.     900  -— . 


V900=30,  from  42-4264.  Rem.   12  4264=B3d  share. 

And  30  inches=s:4th  share. 
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13.  If  A  CBbick  foot  of  iron  were  haomtered^  or  drawn,  into  a 
square  bar,  an  ioch  about,  that  is,  |  of  ao  inch  square  :  required 
its  leogtb,  sopposiDg  there  is  no  wasle  of  metal  ? 

12X12X12 

'25X'26X4^^^^^  inchefl,=576  feet,  Ans. 

14.  Required  the  axis  of  a  globe,  whose  solidity  may  be  just 
equal  to  the  area  of  its  surfrce  ?  -7854X4 

——^3=6  inches>  Aos. 

*  15.  A  joist  is  7^  inches  wide,  and  2}  thick  ;  but  I  want  one  just 
twice  as  large,  which  shall  be  3}  inches  thick  :  what  will  be  the 
breadth  ?  7-6x2  25X2 

r-rr =9  inches,  Ans. 

O'lO 

16.  I  ha?e  a  square  stick  of  timber  18  inches  by  14  ;  but  one 
of  a  third  part  of  the  timber  in  it,  provided  it  be  8  inches  deep, 
will  serve  :  how  wide  will  it  be  ?     18X14 

— -r — ^~8==10i  inches,  Ans. 

17.  A  had  a  beam  of  oak  timber,  18  inches  square  throughout^, 
and  25  feet  long,  which  he  bartered  with  B,  for  ao  equilateral  tri* 
angular  beam  of  the  same  length,  each  side  24  incb^  :  required 
the  balance  at  Is.  4d.  per  foot? 

18x18x26 

■  =66*95,  solidity  of  the  square  beam. 

The  perpendicular  let  fall  on  one  of  the  sides  of  the  triangu- 
lar beam  is  20-7846  inches,  and  the  half  perp.^^  10^923;  then 
iOS923x24 
— "-YJ-^ t=s  1*732  foot,  area  at  the  end,  aad  1-732x26=43  3 

feet,  solidity  of  the  triangular  beam ;  therefore  56-25— 43-3=r  12*95 
feet,  at  1^.  4d.  per  foot=17s.  3'2d.  balance  due  to  A,  Ans. 

18.  What  is  the  difference  between  a  solid  h^lf  foot,  and  half  a 
foot  solid  ? 

12x12x6 

'  6x6xi>  ^^*  therefore,  one  is  but  J  6f  the  other. 

19.  A  lent  B  a  solid  stack  of  hay,  meuuring  20  feet  every  way ; 
sometime  afterward,  B  returned  a  quantity  measuring  every  way 
10  feet :  what  proportion  of  the  hay  remains  due  ? 

20X20X20—10X10X10=7000  feet={,  Ans. 

20.  A  ship's  hold  is  75|  feet  long,  18^  wide,  and  7|  deep  :  how 
many  bales  of  goods  3^  feet  long,  2^  deep,  and  2f  wide,  may  be 
stowed  therein,  leafing  a  gang  way  the  whole  length,  of  3^  Geet 
wide  ? 

76-5X 18-5X7-25— 76-6X7-26X3-26     ^^^  ^^  ,    ,         . 
~— , ^_^=c=386-44  bales,  Ans. 

3-5X2-26X2-75 

21.  If  a  slick  of  timber  be  20^  feet  long,  16  inches  broad,  and 
8  inches  thick,  and  3^  solid  feet  be  sawed  off  one  end :  how  long 
will  the  stick  then  be  ? 

1728X3-5 
20i  —  '   i6xg  "~^^  ^^^^'  ^J  inches,  Ans. 
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92.  The  spUd  coQteoi  ofa  eqoare  stone  19  iboDd  to  be.)96|{e^t ; 
iU  length  it  9^  feet :  what  is  the  area  of  one  eod  ?  aod  if  the 
breadth  be  3  feet  11  inch^es^  what  is  tbe  d^tb  ? 

136-6X1728                                                        20690626 
9-6X12     =*»f^^  2069*0626  inches,  and  jj =44-022 

inches,  Ans- 

23.  I  urotild  have  a  cohick  box  made  capable  of  receiving  just 
60  bushels,  the  bushel  contaioiog  2160426 solid  inches  :  what  will 

be  the  length  of  the  gide  ?  ,_. 

V'2160  4X50=47-56  inches, 
'  24.  A  statute  bushel  is  to  be  onl^de  8  inches  high,  and  18^  inches 
diameter,  to  contain  2176  cubick  inches;  (though  the  content  of 
the  dimensions  is  but  2150  426  inches)  1  demand  what  the  diame- 
ter of  the  bushel  roust  be,  the  height  being  8  inches  ^  and  what 
the  height,  the  diameter  being  18|^  inches,  to  contain  2176  cubick 
inches  ? 

Solidity.  

HeigbC=:8)2176  and  -v/272xi-273a=18  6  dian>eter.     18-6X18-5 

X  7864=268  8031 6=area,  and  the  solidity 

Area=  272         2 178-4.2)53 '8 =8 -0966  inches,  height. 

25.  There  is  a  garden  rolling. stone  66  inches  in  circumference* 
and  3^  cubick  feet  are  to  be  cut  off  from  one  end,  perpendicular 
to  the  axis  :  where  must  the  section  be  made  ? 

1728x3-6 
A  i»  ="  412-5  '^^^^'^^  inches  from  one  end,  Ans. 

26.  I  would  have  a  syringe  of  1|  inch  diameter  in  the  bore,  to 
hold  a  quart,  wine  measure  :  what  must  be  tbe  length  of  the  pis- 
ton, sufficient  to  make  an  injection  with  ? 

J-6X1-6X-7864=1-76715,  and  23J-!-4=67-75  the  cohick  inched 
67-75 
to  a  quart,  then  |".^g^^^=32  679  inches,  Ans. 

27.  If  a  round  pillar,  9  inches  diameter,  contain  5  feet:  of  what 
diameter  is  that  cetamii,  of  equad  length,  which  measures  10  times 
as  much? 

As  5  :  9X9  ::  5X10  :  810,  and  v'810=28-46  inches,  Ans. 

28  There  is  a  square  pyramid,  each  side  of  whose  base  is  30 
inches,  and  whose  perpendicular  height  is  120  inches,  to  be  divid- 
ed by  sections  parallel  to  its  base  into  3  equal  parts  :  required  the 
perpendicular  height  of  each  part? 

30X30X40=36000  the  solidity  in  inches,  now  |  thereof  is  24000, 
and  i  is  12000.     Therefore, 

As  36000  .120X120X120::  |fJ222|  I  "^Sl^ben. 

-^1162000=104-8  Also,  V'576000=83'2.  Then,  120—104-8 
^15-2  length  of  the  thickest  part,  and  104-8-- 83  2=21-6  length 
of  the  middle  part,  consequently  83  2  is  the  length  of  the  top  part. 

29.  Suppose  the  diameter  of  the  base  of  a  conical  ingot  of  gold 
|o  be  3  inches,  and  its  height  9  inches  ;  what  length  of  wire  may 
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be  expected  from  it,  without  loss  of  metal,  the  diameter  of  the  wire 
beiog  oiie  huodredth  part  of  an  inch  ? 

3xSx-7ft54X3=21-20d8  the  solidity  of  the  cone. 
21-2058 

*01X  Olx-7854*'^'^^^^^  inch. =4  miles,  and  460  yards,  Ans. 

30.  Suppose  a  pole  to  stand  on  a  horizontal  plane  75  feet  in 
height  abore  the  surface  ^  at  what  height  from  the  ground  must  it 
be  cut  off,  so  as  that  the  top  of  it  may  fall  on  a  point  55  feet  from 
the  bottom  of  the  pole,  the  end,  where  it  was  cnt  off,  resting  on 
the  stump,  or  upright  part  ? 

As  the  whole  length  of  the  pm  is  equal  to  the  sum  of  the  hy- 
potenuse and  perpendicular  of  a  triangle,  (the  55  feet  on  the 
ground  being  the  base)  this,  «8  well  as  the  followisg  question,  may 
be  solved  by  this 

Rule.  From  the  square  of  the  length  of  the  pole  (that  is,  of 
the  Slim  of  the  hypotenuse  and  perpendicular)  take  the  square  of 
the  base  ;  divide  the  remainder  by  twice  the  length  of  the  pole» 
and  the  quotient  will  be  the  perpendicular,  or  height  at  which  it 
must  be  cut  off. 

75X75—65X55     ._,  -.    ^    . 

: =sl  71  feet,  Am. 

75X2  . 

31.  Suppose  a  ship  sails  from  latitude  43^,  north,  between  north 
and  east,  till  her  departure  from  the  meridian  be  45  leagues,  and 
the  sum  of  ber  distance  and  difference  of  latitude  to  be  135  leagues : 
I  demand  her  distance  sailed,  and  latitude  come  to  ?. 

135X135^5X45^^^  leagues,  and  60X3=xl80  miles=:3  de- 
135X2 
frees  the  difference  of  latitude,  135— 60=^75  leagues  the  distance. 
Now  as  the  vessel  is  sailing  from  the  equator,  and  consequently 
the  latitude  is  increasing :  Therefore, 

To  the  latitude  sailed  from  43<>,00'  N. 

Add  the  difference  of  latitude  3  ,00 

And  the  sum  is  the  latitude  come  to=46  ,00  N; 
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BOOK  KEEPING  is  a  systematic  record  of  mercaotUe  traM* 
actions. 

Every  mercaDtile  transikctioii  consists  in  giving^  one  thing  for 
another.  This  change  of  property  requires  a  distinct  record  in 
the  books  prepared  for  the  parpose»  so  as  to  enable  the  man  of 
business  to  know  the  true  state  of  his  affairs,  and  of  his  accounts 
with  an  individual. 

The  importance  of  a  correct  knowledge  of  Book  fceeping,\o  lfa« 
man  of  business  is  obvious.  His  books  should  exhibit  the  result 
of  each  transaction,  and  the  generd  result  of  the  whole. 

Book  keeping  may  be   performed  either  by  Single  or  Dooblft 

Entnr. 

The  method  of  book  keeptog^y  single  entry  is  the  most  simple, 
and  is  sufficient  for  the  generality  of  Mechaoiiis,  Farmers,  Retail 
Merchants,  &c.  The  method  by  Doable  Entry  is  more  systematic 
in  its  principles,  and  more  certain  in  its  conclusions,  and  is  much  to 
1^  preferred  for  wholesale  orafiy  extensive  business. 

In  Single  Entry  only,  persons  are  entered  as  debtor  and  creditor. 

BOOK  KEEPING  BY  SINGLE  ENTRY: 

In  the  practice  of  single  entry,  two  principal  books,  the  Dsy 
Book  or  Waste  Book,  and  the  Leger,  and  one  auxiliary  book,  the 
Cash  Book,  are  necessary. 

1.  THE  DAY  BOOK  OR  WASTE  BOOK. 

The  Day  Book  should  begin  with  an  account  of  all  the  property* 
debts,  &c.  of  the  person,  and  be  followed  by  a  distinct  record  o^ 
all  the  transactions  of  the  trade  in  the  order  of  lime  in  which 
they  occur. 

Some  accountants  use  also  a  Blotter,  in  which  the  changes  of 
property  are  recorded,  and  the  Day  Book  is  only  a  copy  of  the 
Blotter^  written  in  a  more* fair  and  plain  manner. 

Each  page  of  the  Day  Book  should  be  ruled  with  three  columns 
on  the  right  side  for  pounds,  shillings,  and  pence,  or  with  two  co- 
lutnns  (br  dollars  and  cents,  as  the  accounts  are  to  be  kept  in  one 
or  the  other  of  these  denominations  of  money. 

The  following  is  the  order  ohserved  in  making  an  account  in  the 
Day  Book  :  First,  the  date  ;  next,  the  name  of  the  person  with  the 
abbreviation  Dr.  or  Cr.  at  the  right  hand,  as  he  is  debtor  or  credi- 
tor by  the  transaction;  and  then,  the  article' or  articles  with  the 
price  annexed,  unless  the  article  be  money,  and  the  value  carried 
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cot  in  Hie  ruled  coKimiii,  with  the  som  of  the  whole  placed  direct* 
)j  under,  when  there  is  more  than  one  charged.  Thoft,  for  ex- 
ample,   . 


January  lat,  1820. 
David  Bradley,   /               Dr. 
To  2  yards  of  broadcloth  at  423.  per  yard, 
Ta  lOlbs.  loaf  sugar  at  2a.  2d. 

£ 

4 

1 

1. 

4 

1 

d. 
0 
8 

5 

6 

8 

January  2d. 
Simon  Jones,                       Cr. 
By  3  boihels  of  wheat  at  99.  6d. 

1 

8 

6 

The  (bllowing  role  shows  whether  a  person  is  to  be  entered  at 
Dr.  or  Cr.  oo  the  Day  Book.  The  person  who  receives  any  thing 
from  me  is  Dr.  to  me,  and  the  person  from  whom  I  receive  is  Cr. 

Or,  The  person,  who  becomes  indebted  to  me,  whether  by  re- 
eeiving  goods  or  money  or  by  my  paying  his  debts,  most  be  enter- 
ed Dr. ;  and  the  person  to  whom  I  become  indebted,  whether  by 
receiving  from  him  goods  or  money,  or  by  the  payment  of  iny 
debts,  must  be  entered  Cr. 

The  following  general  direction  is  to  be  observed  in  keeping  the 
Drv  Book,  viz. 

Enter  on  the  Day  Book  every  case  of  debt  oic  credit  relating  to 
the  basiness  in  the  order  of  time  in  which  it  takes  place,  and  in 
l^guage  so  explicit  as  not  to  be  mistaken. 

This  rule  ia  most  important,  because  the  Day  Book  is  the  deci- 
sive book  of  reference  in  case  of  any  supposed  mistake  or  error 
iftihe  accounts  in  the  Leger. 

2.    THE  LEGER. 

The  various  accounts  of  each  person  are  collected  from  the  Day 
Book,  and  placed  or  posted  under  his  name,  and  on  two  opposite 
pages  of  the  ILeger,  as  they  are  Dr.  or  Cr.  The  name  of  the  person 
18  to  be  written  in  large  and  fair  characters  as  a  title,  and  the  ac- 
counts in  which  he  is  Dr.  are  to  be  written  on  the  left  hand  page, 
and  those  in  which  he  is  Cr.  on  the  right  hand  page  of  the  same 
folio.  If  the  name  be  written  only  on  the  Dr.  page,  the  title  of 
the  other  page  is  to  be.  Contra  or  Ca.  Cr.  The  Leger  is  ruled 
with  a  margro  ftr  the  date  of  each  transaction,  or  with  a  column 
for  the  page  of  the  Day  Book  which  contains  the  aeeount,  or  with 
both.  It  most  aho  be  ruled  with  two  or  three  columns  on  the  right 
of  each  page  for  the  denominations  of  money,  as  th^y  may  be  Dolls, 
and  Cents,  ot£  s.  and  d.  If  the  Leger  be  a  wide  Fofio,  the  ac- 
counts of  Dr.  and  Cr.  may  be  placed  on  the  same  page,  as  in  the 
following  example. 

0  -5 
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Dr. 


Jan.] 

6 

11 


Jan.l 
6 


Iron  3Cwt. 
KiiiD  10  galls. 
Wine  3  galls. 

Lot  Ford,  Dr. 

Broadcloth  2  yds- 
Wine  1  gall. 


James  Fowler, 

$ 


Cr. 


Jan.2 

6 

10 


J  an. 3 

7 


Wheat  12  bashels, 
Corn       7     do. 
Cash, 


Contra 

Beef  llOlbs. 
Wood  3  cords. 


Cr. 


$  ^' 


50 
71 

84 


40 
00 


In  the  inrecediog  example,  the  tivo  colamns  od  the  left  both  of 
the  Dr.  and  Cr.  accounts  contain  the  date  of  tlit  transaction  and 
the  page  of  the  Day  Book  on  which  the  original  account  is  to  be 
found.  Next  follows  the  article  and  its  quantity,  which  should  be 
written  in  few  words,  and  then  its  amount  in  the  money  columns. 
Either  the  date  or  the  page  of  the  Day  Book  which  contains  the 
account,  is  amply  sufficient  in  the  Leger,  and  the  latter  ia  to  be 
preferred. 

The  Leger  exhibits  at  or>e  view  the  aceqiints  with  an  indiTidQal, 
as  it  contains  on  the  Dr.  side  whatever  he  has  received,  and  on 
the  Cr.  side  whatever  he  has  paid.  The  difference  between  th% 
sums  of  Dr.  and  Cr.  called  the  Balance,  shows  the  state  of  the  trade 
in  this  instance. 

An  Index  must  accompany  the  Leger,  in  which  the  fiames  are 
arranged  alphabetically,  with  the  page  of  the  Leger  on  which 
each  account  is  to  be  found.     See  the  Index  to  the  Leger  for  £x.  t. 

The  following  general  directions  are  to  be  observed  in  forming 
the  Leger.  Let  each  acco«int  be  posted  from  the  Day  Book  in  its 
proper  place  in  the  Leger.  If  a  mistake  be  made,  let  it  be  cor- 
rected by  an  account  in  the  Day  Book,  clearly  stating  the  correc- 
tion, and  then  let  this  account  be  posted  in  its  proper  place  in  the 
Leger,  that  no  blot  or  erasure  may  disfigure  its  pages. 

THE  CASH  BOOK. 

In  this  book  are  recorded  the  daily  receipt  and  payment  of  mon- 
ey. For  this  purpose  there  are  two  polumns,  one  for  money  re- 
ceived, and  the  other  for  money  paid,  in  which  should  be  recorded 
merely  the  date,  to  or  by  whom  paid,  and  the  sum*  The  Cash 
Book  is  convenient,  but  not  absolutely  necessary.  By  some  ac- 
countants other  auxiliary  books  are  used,  which  are  found  to  be 
useful  or  important  in  some  particular  business.  These  the  ac- 
countant will  readily  form  for  himself,  as  circumstances  may  render 
Decei^^ary. 

Note  1.  As  several  of  the  preceding  books  may  be  necessary 
in  the  progress  of  business,  they  should  be  distinguished  by  letter- 
.  ing  them  in  the  following  manner.  Day  Book  A,  Day  Book  B,  &c. 
Leger  A.  Leger  B.  &c.  And  in  posting  accounts  into  the  Leger,. 
there  must  be  a  reference  to  Day  Book  A.  or  B.  &c.  as  the  ac- 
count is  Ibuod  in  the  one  or  the  other.     See  Example  2. 


Digitized  by 


Google 


BY  SINGLE  ]^T^Y. 


491 


Not#  2.  In  the  fotlowtog  example  the  barter  of  any  article,  as 
well  as  the  sale  of  ao  arUde  for  ca9h,  is  entered  into  the  Day 
Book,  although  such  accounts  are  not  to  be  posted  into  the  Leger. 
This  is  not  generally  practiced,  bat  the  accountant  will  often  find  a 
material  benefit  in  recordiog  even  these  changes  of  property. 

EXAMPLE  L    SfNGLE  ENTRY. 
DAY  BOOK. 


January  1,  1820. 
.    My  whole  property  is  a  debt  of  400  dollars  due 
tne  from  Samuel   Richards,  the  balance  of  my  in* 
heritance. 

$  ■' 

c. 

Jan.l,  1B20. 

Samuel  Richards^                 Dr. 

To  balance  Irom  the  estate, 

400 

« 

3rd. 

Samuel  Richards,                   Cr. 

By  broadcloth  105  yards  at  3  dolls  per  yard. 

315 

4th. 

John  fliggins,                       Dr. 

Ta  66  yards  of  broadcloth,  at  $3  60c.  per  yard. 

192 

60 

6th. 
Exchanged  40yds.  of  broadcloth,  for  24Cwt.  Iron 
at  $6.                                 - 

JobnHiggms,                        Cr. 

By  cash,  on  account. 

180 

7th. 
Sold  S.  H.  20Cwt.  of  Iron  at  $3f  per  Cwt.  for  cash. 

106 

Note.  The  preceding  example  contains  so  few  accounts,  that 
the  formation  of  the  Cash  Book  is  unnecessary.  It  is  sufficient, 
however,  to  illustrate  the  principles  of  Single  Entry ;  while  it  is 
so  short  that  the  whole  may  be  easily  comprehended  by  the  pupil. 
The  Leger,  in  which  this  Day  Book  is  posted,  is  on  the  following 
page/ 
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EXAMPLE  I.    SINGLE  £NTRT. 
LEGER. 


5i7 
Book 


Dr. 
SaiBoel  Richard* 
Balance  from  estate, 


John  Higgins,  Dr. 
Broadcloth,  55^d8. 


$ 

c. 

Book 

400 

1 

192 

60 

1 

Cooira        Cr. 
Broadcloth  lOdjrds. 
Balance, 


Contra 
Cash, 
Balance, 


"CT 


316 

86 

400 


180 
12 

192 


60 
60 


To  balance  the  accounts,  place  the  difference  of  the  several  ac- 
coonts  ander  the  si^ailer  side.  Thus  in  the  account  with  Saoiuel 
Richards,  }86  is  the  Cr.  to  ba^noe ;  and,  in  the  accoai^t  with  J'oba 
Higgins,  $12  60c.  is  the  l>alance  on  the  same  side.  It  is  obrioitf 
that  I  have  gained  bjr  the  trade.  Were  not  the  gain  evident,  on 
inspection,  it  woqld  be  made  so  bj  ifye  following  inventory  frofl^ 
the  preceding  Leger. 

January  8,  1820. 
Dae  from  Samuel  Richards,  ,  - 

— — -  John  Higgins,  -        .        . 

On  hand  lOyds.  broadcloth  at  $3  per  yard, 

— «     Cash  from  broadcloth  and  iroD| 

—     4Cwt»  of  iron  at  J6    - 


My  property  Jan.  1, 


Amount, 


Gain, 


86  00 

12  60 

30  00 

286  00 

^f 

432  60 

400  00 

32  50 


Digitized  by 


Google 


BY  SINGLE  ENTRT. 


ii% 


EXAMPLE  II.    SINGLE  ENTRY. 
DAY  BOOK  A. 


(« 


January  1,  1821. 
iavqrtmy.of  idTmy  property  aod  di 
Ihia  dfty  by  me,  A.  B. 

Ready  money, 
Hoase  and  Farnitare, 
WiUiams  Farm, 
Merchandise, 
Produce, 

I  owe,  on  accounts, ' 
To  Henry  Hardy,         £15  lOf. 
To  Thomas  Howe,         30    0 

sbts,  taken 

£      s.     d. 
300    0    0 
600     0     0 
600     0    0 
655     0     0 

45     0     0 

£ 

8. 

d. 

2000     0     0 
45  10     0  , 

My  net  estate. 

1954   10     0 

January  1,  1821. 

Henry  Hardy, 
By  former  accoutit,  balance 

Cr. 

15 

10 

0 

Thomas  jHowe, 
By  former  account,  balance 

Cr. 

30 

0 

0 

Salmon  Rogers, 
To  20  bushels  of  wheat,  at  98.  p< 
To  6  yards  of  broadcloth,  at  338. 

Dr.  i 

it  basbei, 
per  yd. 

9 
9 

0 

18 

0 
0 

18 

18 

0 

John  Wheat, 
To  20  gallons  of  Rum,  at  Gs.  9d. 

Dr. 

per  gall. 

6 

15 

16 
6 

0 

John  Taylor,                         Dr. 
To  61bs.  loaf  sugar,  at  28.  7d.  per  lb 
Igall.  of  Rum, 

6 
9 

1 

2 

3 

2d. 

Simon  Pond, 

To  6  bushels  of  wheat,  at  9s.  pei 

Dr. 

-  bushel. 

2 

5 

0 

John  Wheat, 

By  cash,  on  account  60s. 

Cr. 

3 

0 

0 

3d. 

Henry  Hardy, 
To  3  gallons  of  wine,  at  12s.  per 
30  bushels  of  wheat,  at  9s.  6d 

Dr. 

gall. 
.  per  bush. 

1 
14 

16 

16 
6 

1 

0 
0 

0 
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January  3d,  1821. 

Titus  Coale,                          Dr. 
To  20  oralloDS  of  Rum,  at  7g.  per  gall. 

icwt.  of  Ha?anna  sugar,  at  608.  per  cwt. 

7 

0 
16 

0 
0 

1 

15 
13 

0 

4th. 
John  Wheat,                         Qr. 

By  50lbs.  of  nails,  at  8<).  per  ft 

1 

4 

Simon  Pond,                         Cr. 
By  cash,  on  account  268. 

1 

3 
3 

6 

16 
14 

0 

6th. 
Peter  Owen,                          Dr. 
To  goods  dehvered  C  Faige,  by  your  order. 

8 

Dixon  Ferry,                         Dr. 

To  66  yard«  cotton  cloth,  at  Is.  4d.  per  yd. 

8 

■ 

8th. 

Henry  Hardy,                       Dr. 

To  2  yards  blue  broadcloth,  at  36fl.  per  yd. 

3 

12 

0 

Salmon  Rogers,                    Cn 
By  cash  to  balancei 

18 

18 

0 

Peter  Pindar,                         Dr. 

To  30  galls,  wine,  at  ISs.  Cd.  per  gall. 

20 

6 

0 

9th. 

Titus  Coale,                          Cr. 

By  26  bushels  wheat,  at  89.  6d.  per  buih. 

10 

12 

6 

Hervey  Brown,                     Dr. 

To  6yds.  brown  linen,  at  Is.  9d.  per  yd. 

8 

9 

10th. 
John  Merrill,                         Dr. 
To  10ft  nails,  at  lOd.  per  ft 
16ft  brown'sugar,  at  lid. 

8 
14 

4 

8 

1 

3 

0 

Thomas  Howe,                      Dr. 

To  cash*  on  account. 

16 

0 

4 

Titus  Coale,                          Dr. 

To  16firall3.  Knm,  at  7s.  3d. 

6 

16 

0 

12th.                 / 
Peter  Owen,                          Cr. 
By  20^  bushels  wheat,  at  Os* 

9 

4 

6 
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January  13tb,  1821. 

Simon  Pond,                         Dn 

To  3  gallons  Run,  at  78. 
l^gall.  wine,  at  129.  4d. 

1 

1 
18 

(3 

0 
6 

1 
2 

19 

1 

6 

14th. 

John  Wheat,                         Cr. 

By  ca«hin  full,  4U.  8d. 

8 

17th. 
'     Thomas  Howe,                     Dr. 
To  20|^lls.  rum,  at  78.  3d.  per  gall. 
5  do.  wine,  at  12s.  4d. 
40lb8.  nails,  at  9d. 

7 
3 
1 

11 

5 

1 
10 

16 

0 
8 
0 

8 

18th» 
Charles  Gray,                       Dr. 
To  3  gal^s  French  Brandy,  at  12s.  per  gall. 
lOflba.  loaf  sugar,  at  28.  4d. 

1 
1 

16 
5 

0 
I 

3 

1 

1 

Dixon  Ferry,                         Cr. 
By  I  mahogany  table,  72s. 
1  wash  stand,  17s. 

3 

12 
17 

0 

0 

4 

9 

0 

.19lh. 

Simon  Pond,                         Cr. 

By  cash,  on  account  438.  6d. 

2 

3 

6 

20th. 

Peter  Pmdar,                          Cr. 
By  40  bushels  of  wheat  at  9s. 
cash,  on  account  45s. 

18 
2 

0 
6 

0 
0 

20 

6 

0 

23d. 
John  Taylor,                         Cr. 
By  20^ft  butter,  at  Is.  Id. 

1 

2 

3 

Henry  Hardy,                       Dr. 

To  30  bushel^i  of  wheat,  at  98.  6d. 

14 

6 

0 

26th. 

Hervey  Brown>                      Cr. 

By  cash,  on  account  88.  9d. 

8 

9 

Titus  Coale,                           Cr. 
By  6|  bushels  wheat,  at  8s.  6d. 
cash,  OQ  account  3s.  3d. 

2 

15 
3 

3 
3 

2 

18 

6 
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January  t9Ui,  1821. 

Peter  Owen,                         Dr. 
To  Icwt.  white  Uavanoa  SQgac,  at  6S0. 
lOgalU.  Rum,  at  8i. 

By  cash,  on  accoubt  35s.  2d. 

3 
4 

3  -0 

d  0 

7 

3  0 

1 

16    2 

• 

Dixon  Ferry^                         Dr. 

To  20lbs.  \^wn  sagar^  at  lid. 

IB 

4 

• 

Jiohn  Merrill^                         Cr* 
By  cafth  ia  full  23s. 

1 

3 

0 

• 

3l8l. 

Thomas  Howe>                     Dr. 

To  Icwt.  HarttDoa  aagar,  at  638. 

3 

3 

0 

• 

Chafl^  Gray,                        Cr. 

By  8^  buirheh  wheat,  at  88.  Gil 

3 

i2 

3 

* 

Samuel  Lyman,                    Ux. 
To  100  batheU  of  wheat,  at  98. 

Cr. 

By  cash,  on  account  £40  IDs. 

45 
40 

0 
10 

0 
0 

» 

jofihua  Noble,                       Dr. 

To  Icwt.  Havanna  sugar,  at  638. 

3 

3 

0 
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LEGER  INDEX, 

T9KUE3  VOR  THX  Fi>LLOWING  LEOSR,  UfTO  WHICH  TBS  FRECSPXHO  BAJC 
BOOK  18  F08T£D. 

A.  B.  C. 

Brown,  Heryey  p.  2.        Coale,  Titas  p.  2. 


Gray,  Charles  3. 


E. 


H. 


Hardy,  Henry  1. 
Howe,  Thomas  1 . 


F«rry,  Dixon  2. 
I. 


K. 


L*  M. 

Lyman,  Samuel  3.  Merrill,  John  fL 


N.  O.  P. 

Noble,  Joshua  3.  Owen,  Peter  2.  Pindar,  Peter  2. 

Pondy  Simon  2. 


^• 

Rogers, 

R. 
Salmon  1. 

s. 

T. 
Tajlor,  John  1, 

U. 

V, 

w. 

WiMat,  John  1. 

X. 

T. 

Note.  In  the  following  Leger,  both  the  date  of  the  transaction 
and  its  page  on  the  Day  book  are  giveo^  merely  to  exercise  the 
learner,  as  only  one  of  them  is  essential. 


Pn 
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BOOK  KEEPING ' 
Example  I(.     LEGER  A. 


,1821. 

Jan.  3 

8 
23 


Jan.  ID 
17 


31 


JaD.  1 


Jan.  1 


Jan.  1 


P. 

D.B 

A. 

1 

2 
3 


Henry  Hard  j, 

WiDe  3  gallons  at  12i«* 
Wheat  30  boshelt  at  9a.  6d. 
Blue  broadcloth  2yds.  at  36e. 
Wheat  30  bushels  at  98.  6d. 


Thomas  Howe, 

Casir, 

Rom  20  gallons  at  7a.  3d. 
Wine  6  do.  12s.  4d. 
NaHs.40lbe.   ,  9d. 

Havana  Sugar  iCvrt. 


Salmon  Rogers, 

Wheat  20  bushels. 
Broadcloth  6yds. 


John  Wheat, 

Knm  20  gallons, 


John  Tajlor, 

Loaf  Sugar  Bibs. 
Hum  1  gallon, 


£   i.  d. 

16    O 

6   0 


33  18    O 


30/  01  O 


18 


0   0 


6  15    0 


1     2 


*  In  posting  accounts  ij^io  the  L^er,  some  accountants  write  the  article,  quan- 
tity, and  price,  as  is  here  done ;  oUiers  omit  the  price  in  the  Leg;er,  as  the  coT- 
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4fie 


(1) 


1821. 

P. 

D.B. 

A. 

Jan,  I 

1 

JaD«  1 

1 

Jan.  8 

2 

Jan.  2 

1 

4 

2 

14 

3 



Jan.  23 

3 

Contra 

Balance  of  former  account, 
Balance, 


Contra 


Casb, 


Contra 

Cash, 

NaitoMba. 

Caab, 


Cn 


Contra  Cr. 

Balance  of  former  account. 


Cr. 


Cr. 


Contra 

Botter  20j^ft, 


Cr. 


15 
18 


5:,  \<    0 


30 


18 


18 


raetnaai  of  each  aiiconnt  is  to  be  ascertained  in  theDay  Book,    Tlie  latter  motb* 
<4  is  sofficiiittt,  and  ii  paeimUy  followed  In  this  uampla. 
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EiAypLB  II.    LEGER  A. 


1821. 

Jan.  2 
13 

D.B. 
A. 
1 
3 

Simon  Pond,              Dr, 

Vbeat  5  babbeU, 

Ram  3  ga1l8.=2l0.  and  WineH  gall.= 
189.  6d. 

♦ 

X 
2 

1 

s. 
19 

d. 
0 
6 

4 

4 

6 

Jan.  3 
10 

2 
2 

Titus  Coale,               Dr. 

Rum  20gaH8.=5l408.  and  Sugar  {Cwt.= 

159. 

Rum  16gaUs. 

7 
5 

15 
16 

0 
0 

13 

111  0 

Jan.  6 
29 

2 
4 

2 
4 

2 
2 

Peter  Owen,               Dr. 

Goods  per  your  order  to  C.  Paige, 
Havanna  Sugar»  lcwt.s^6d8.  and  Ram  10 
galls.=»808. 

3 

16 

3 

8 
0 

10 

ly 

8 

Jan.  6 

29 

Dixon  Ferrj,             Dr. 

Cotton  Cloth  56yds. 
Brown  Sugar- 201b9. 

3 

14 
18 

4 

4 
20 

13 
5 

0 

Jan.  8 

Peter  Pindar,             Dr. 

Wine  30  gallons/ 

0 

Jan.  9 

Hervey  Brown,          Dr. 

Brown  Linen,  ^yds. 

8 

9 

Jan.  10 

2 

John  Merrill,       ^       Dr. 

NaihIOIb. 
Brown  Sugar  161b. 

8 
14 

8 

1 

^ 

d 
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»l 


m 


1821. 

Jan.  4 
19 


P. 

D.  B. 

A. 

2 
8 


Contra 


Cr- 


Cash, 
Cash, 
Balancet 


d. 

0 
6 

~G 


Jan;  9 
26 


Contra 

Wheat  25  hu$hels» 
Wheat  6|    do. 
Cash, 


Cr. 


10 
2 


13 


Jao.  12 
29 


Jao.  18 


Contra 

Wheat  20^  bushels. 
Cash, 


Cr. 


10 


19 


Contra  Cr. 

1   Mahogany  Table  72s.  and    1    Wash 

SUod  178. 
Balaoce, 


Jan.  20     3 


Contra  Cr. 

Wheat  40  bushels<=£l8  and  cash  £2  5s. 


4 

9 

4 

4 

13 

20 

5 

Contira 


Jan.  26 


Cash, 


"^ TT 


Contra 


Cr: 


Jan.  29 


Cash, 


■"■.■'  -^ 
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ExutPLS  U.    LEGER  A. 


1821. 
Jan.  18 

D.B. 

A. 

3 

Charles  Gray,           Dr. 

Freoch  Brandy,  3  galloos^ 
Loaf  Sugar,  lOjlbs. 
Balance, 

£ 

1 
1 

16 

6 

11 

.0 

1 

3 

12 

3 

Jan.  31 

4 

Samuel  Ljman,       Dr. 

Wheat  100  bashels, 

45 

0 

0 

Jan.  31 

4 

Joshua  Noble,          Dr. 

Havanna  Sugar,  Icwt 

3 

3 

0 
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SOS 


1821. 
Jan.  31 

P. 

I>.B, 

A. 

4 

Contra               Cr. 

Wbe&t  81  buBbels, 

• 

• 

3 

a. 
12 

3 

Jan.  31 

4 

Contra               Cr. 

Cash, 

Balance, 

40 

4 

10 
10 

0 
0 

46 

0 

0 

Contra                Cr. 

1        Balaoce, 

3 

3 

0 

CASH  BOOK, 

TO&MXD  FROM  THE  DAT  BOOK,  BXAMPLS  II. 


Received. 

Jg       8.      d. 

'Jan.  2.  Of  John  Wheat,  3  0  0 
4.  S.  Pond,  1  6  0 
S.  Rogers,  18  18  0 
J.  Wheat,  2  1  8 
S.  Pond, 
P.  Pindar, 
H.  BrowD, 
T.  Coale, 
P.  Owen, 
J.  Merrill, 


8. 

14. 

19. 

^20. 

26. 

29. 


2  3 
2  6 
8 
3 
1  15 
1     3 


31. 


S.  Lyman,    40  10 


73 
24 

13 
4 

4 
8 

49 

8 

8 

300 

0 

"o 

349 

8 

8 

^      Paid. 

Jan.  10.  Thomas  Howe, 
'  To  this  add  mjr  ex- 
pences  for  the  month, 
being 

Amount  paid, 


£  s.  d. 

16  0  4 


9  4  4 
24  4  8 


Amount  receifed, 
do.     paid. 

Excess, 
Cash,  Jan.  1. 

Do.  Feb.  1. 


In  balancing  the  Leger,  as  in  Example  2,  draw  two  heav^  black 
lines  under  the  accounts  in  which  the  sums  of  Dr.  and  Or.  are 
equal,  to  show  that  the  account  is  settled.  "Where  the  sums  of  Dr. 
and  Cr.  are  unequal,  place  the  sum  to  balance,  under  the  smaller 
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accoaot,  uritiDg  agaiiist  it  the  word,  Balance.  A8  there  is  te  b# 
no  line  drawn  under  these  accounts,  and  as  there  is  no  reference 
in  the  marginal  columns  to  the  Day  Book,  it  will  be  obvious  on  in- 
spection, thiat  sueh  accounts  are  not  settled. 

TO  FIND  THE  PROFIT  OR  LOSSv 

An  Inventory  of  the  property  and  of  the  debts  must  he  taken,  at 
follows,  from  Example  2. 

February  1,  1851.     -. 

Inventoiy  of  all  my  property,  and  of  the  sums  due  to  me,  or 
owed  by  me,  taken  this  day  by  me  A.  B. 

JB       f.    d. 
Ready  Money,  349    8    8 

Bouse  and  Furniture,  £04    9    a 

Williams  Farm,  600    0    0 

lyierchandise,  480    0    O 

Produce,  '  10    0    O 


Doe  from  Henry  Hardy, 
S.  Pond. 
D.  Ferry,      f 
S.  Lyman, 
*  J.  Noble, 

Feb. 
Jan. 

n    8 

16 

4 

4  10 

3     3 

4l 
0 
0 
0 

0 
0 

1943 
26 

17 

9 

S 

1  owe  Charles  Gray, 

27     1 
11 

0 
3 

Difference, 

26    9 

1. 
1. 

9 

9 

Net  amount  of  property, 
do. 

1970 
1954 

6 
10 

B 
0 

Profit  in  the  month,  15  16     8 

GENERAL  REMARK  ON  SINGLE  ENTRY, 

Book  Keeping  by  Single  Entry,  shows  clearly  the  state  of  ac- 
counts  with  individuals,  but  it  does  not  exhibit  the  true  state  of  his 
affairs  to  the  book  keeper  himself.  For  this  purpose,  he  must  take 
an  Inventory  of  all  his  property  and  debts,  to  ascertain  the  quan- 
tity of  goods  unsold,  and  the  net  amount  of  his  property,  and 
thence  the  profit  or  loss  of  trade,  in  the  manner  just  taught.'  This 
is  a  work  of  much  difficulty  and  trouble,  if  the  business  be  exten- 
sive. It  is  for  this  reason,  thut  book  keeping  by  Double  Entry  is 
preferred  in  extensive  trade. 
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SBO&TtR  BflCraOD  OP  fOSTINte  ACCOUNTS  IN  MNOLE  ENTRY* 

ThlB  method  already  l^ren,  of  postiag  accounts  from  the  Day 
Book  into  the  Leger,  is  generaJly  conaidered  lf\^  roost  correct. 
'£hB  following  shorter  method  is  perhaps  more  commonly  used. 

Th^  Leger  is  ruled  as  before,  and  merely  the  amount  of  an  ac« 
coiint  is  posted  into  the  Leger,  preceded  by  the  page  an<i  letter  of 
Ih^  bay  Book  on  which  the  account  is  found.  The  first  two  ac- 
tOuntiB  of  the  preceding  Leger  *lire  here  posted  from  (he  Day  Book 
fo^  ad  "example  of  this  method. 

LEGER.  SHORTER  METHOD. 


Dr.     Henrj 

A  2.  £16  is.  and  £3  12 
A4.j£l4dB. 

£ 

19 
14 

33 

8. 

13 
5 

Ti 

d. 

0 
0 

"o 

Hardj, 

A  1.£16  lOs. 
Balance, 

Cr. 

£ 

15 
18 

33 

8. 
10 

8 
18 

d. 

0 
0 

0 

Dh    Thomas 

A  S.  £1^  Os.  4d.  and 

£11   i6t.  8d. 
A  4.  £3  Ss. 

15 
11 
_3 

30 

6 

16 

3 

0 

4 
8 
0 

"o 

Howe, 

A  l.£30. 

Ch 

30 

^ 

JO 

In  this  Leffer,  A  1,  A  2,  &c.  noeans  that  on  page  1,2,  &c.  of  Day 
Book  marked  A,  that  particular  account  is  to  be  found. 

The  manner  of  balancing  the  Books,  and  of  ascertaining  the 
Profit  or  Lo9S  is  the  same  as  tefore  taught.  To  make  the  sut^ect 
familiar  the  learner  should  be  directed  to  form  a  Day  Book  for 
faimself,  and  to  carry  the  accounts  through  the  several  books,  ac* 
cording  to  the  preceding  principles. 

SHORTEST  ^ETHOli  OF  KJEEPING  ACCOUNTS. 

Only  one  Account  Book  is  necessary  in  the  practice  of  this  meth- 
od. \i  is  formed  precisely  like  the  Leger  in  Single  Entry,  except 
that  there  is  no  colamo  of  i-eference  to  any  other  book.  The 
transactions  of  trade  are  entered  under  the  n^mes  agaiost  the 
date  on  which  they  take  place.  An  alphabet  for  the  arrangement 
of  the  names  is  found  convenient  for  reference  to  the  various  ac- 
counts. 

This  Account  Book  is  designed  to  answer  the  double  purposle  of 
Day  Book  and  Leger.  If  the  person  be  careful  to  enter  every 
instance  of  debt  and  credit  at  the  time  it  occurji,  he  will  be  able  to 
ascertain  at  any  time  the  state  of  his  accounts  in  a  particular  case. 
This  is  the  great  object  of  this  method,  *.vhich  is  exhibited  iu  the 
teUowin^  eiampfe. 
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ACCOUNT  book: 


1820. 

Jan.  1 

6 

9 

13 

Feb.  1 

Harch  9 

15 

18 


LiodeD,  Jan.  1,  182a 

John  Wilson^  Dr. 

To  3  cords  of  wood,  Jl  60  per  cord, 

To  1^  days  work,  by  hired  mao,  at  66  ceDts, 

To  5^  bosheU  rye,  at  60  cents. 

To  3  bushels  wheat,  at  $^  76, 

To  5  cords  wood,  at  $T  60, 

To  7  bashels  oats,  at  31  c^ts. 

To  woA  with  hired  man  and  horses,  one  Jaj, 

Cash  to  balance. 


7 
2 

24 


$    c. 

450 
TOO 

75 
525 

50 


17 

66 

83 
34 

26|17 


Peter  Paywellt  Dr. 

To  l)l>  hjson  tea, 

To  lOlbs.  brown  sa^r,  at  19  ceots^ 

To  3  gaHons  Rum,  at  $1  17, 

To  Olbs.  blister  steel,  at  10  cents, 

To  6}yds.  calico,  at  54  cents. 

To  3vds.  cotton  cloth,  at  18  cents. 

To  2ibs.  loaf  sugar,  at  31  cents, 

To  I  ft  bjson  tea. 

To  goods  deliyered  by  your  order  to  £•  T. 


1820, 

July  1 

9 

26 

Sept,  9 

11 

Oct  3 

13 

1821. 

JaCn. 

3 


1 

56 

1 

90 

3 

51 

90 

3 

51 

0 

54 

0 

62 

1 

46 

3 

72 

TtI 

72 
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LiDdeo,  Jao.  1,  1820/ 


1820. 

Jao.  1 

5 

13 

Feb.] 

March  7 


Jolm  Wilson, 

By  12ft  shiogie  nails,  at  10  ceots^ 

By  2d^lbs.  cbeese/at  7  cents, 

By  yoqr  order  on  John  Gibbs,  for  goods, 

By  20ilb8.  Batter,  at  18  cents, 

By  ]|cwt  iron,  at  $Q  50  per  cvt. 


Cr. 


1 
I 

8 

3 

_9 

25 


20 
78 
75 
69 
75 
17 


1820. 

Ang.  4 

7 

Oct  3 


18?1. 
Jan.  1 


10  By 


Contra. 

By  121b8.  batter,  at  12^  cents, 
By  work  2  days  by  yoor  man. 
By  56lb8.  cheese,  at  7  cents, 
cash. 


Cr. 


By  12  basbek  rye,  at  50  cents^ 
3|By  cash  to  balance. 


6 

1 

17 


50 

35 

9t 
00 

00 
97 

72 
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BOOK  KEEPING  BY  DOUBLE  ENTRY  .♦ 

Tf^lS  method  of  Book  Keeping  dUfers  from  that  hy  Single  Entrj 
IB  tiro  important  respects,  viz,  tbiogn,  as  well  as  persooal,  are  ei2* 
te^ed  as  Dr.  ao4  Cr.  aod  as  E>r.  and  Cr«  to  each  other,  and  each, 
acpoi^nt  is  entered  twice  in  the  Leger.  For  the  latter  particular 
it  is  called  Double  £q$ry. 

In  |he  practice  of  Doable  Entry,  three  Prkicipal  ^oot^^s  ^^^  ^^^^ 
Auxiliary  Books  are  neaessary. 

PRINCIPAL  BOOKS. 
7^e«e  are  the  Day  Book  or  Waste  Book,  the  Jaaroal,  and  t|ke  Leger^ 

I.  THE  DAY  BOOK  OR  WASTE  BOOK. 

l*be  Day  Book  begins,  as  in  Single  Entry,  with  an  Inventory  oC 
all  the  property  and  debts  of  the  merchant,  aad  is  followed  by  a 
rejg^ular  account  of  th^  transactions  ia  business,  in  the  order  of 
%mp.  \n  which  they  occur,  pl^if4  il)  Ung^age  so  eyp^ctt  and  /pit 
that  there  can  be  no  mi.^takp.  Xi^i^  bnnk  If*  io  Double  £ntry,  a 
m^ re  record  of  the  changes  p{  i^rop^rly,  %ud  Dj,  i^d  Cr.  ar9  not 
in^rpijuced  into  it.  Hefercnces  are  made  in  it  to  i\\^  aui'iUary 
bo)ok^,  when  it  is  necessary.     It  is  ruled  as  in  Single  entry. 

To  exhibit  the  difference  in  ^be  t^vo  iQOth.od^  of  Btoqk  Keepifig* 
th?  principles  of  Double  Entry  will  (^e  iUi|$tC9^Qd  fc^  Ef^oiple  I. 
of  Single  Entry. 

(1)  EXAMPLE  I.  DOUBLE  ENTRY.  DAY  OR  WASTE  BpOK. 


f     '                     January  1,  1821. 

Uy  f^hole  property  is  a  debt  of  J400  due  me  from 
Samuel  Kichards,  the  balance  of  my  inheritance. 

Samuel  Richards  owes  me  the  balance  of  my  inher- 
itance,                         ^ 

400 

c 

3rd. 
Bought  of  Samuel  Richards  105  yards  of  broadcloth 
at  3  dolls,  per  yard. 

315 

4th. 
Sold  John  Biggins  55yd8.  of  broadcloth  at  ^3  50c. 
per  yard. 

192 

50 

6lh. 
Bartered  40yd8  of  broadcloth  for  24cwt  of  Iron,  at 
6  dolh.  pf»r  Cwt. 

120 

6th. 
heccived  of  John  Hi^eins  in  part. 

180 

7th. 
Sold  20cwt.  of  Iron  to  S.  M.  for  Cash  at  5J  dolls, 
per  Cwt. 

106 

•  The  general  principles  of  this  system  of  Book  Keeping  are  taken  from  the  Sys- 
tem ioRoes'Cyclopedia,  which  is  generally  adopted  by  &emerchanb  of  London. 
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Note.  In  recordiag  traosaetiooi  io  the  Day-  Book,  Ae  abovid 
order  is  generally  to  be  preserved,  viz.  Isjt  the  date  ;  2d  the  kind 
of  transaction  in  the  active  voice,  as  owes,  861d,  bocightj^  exchanged; 
kc. ;  3d  the  name  of  the  person ;  4th  the  article  and  qnantitj  ;  6th 
the  price ;  and  6th  the  amouot  in  the  colnnns  of  money. 

11.    THE  JOURNAL. 

The  object  of  the  Jounal'is  to  prepare  the  aceonnts  for  tti^ 
Leeer.  To  effect  this,  the  t)r.  and  Cr.  of  every  article  contained 
in  the  Day  or  Waste  Book,  is  ascertained  and  expressed  in  the 
Jonroal. 

The  Journal  is  ruled  with  two  blank  columns  on  the  left,  viz. 
one  for  the  date  and  the  other  for  the  page  in  the  Leger,  and  with 
the  proper  columns  for  money  on  the  right,  as  in  the  following 
journal  of  the  {^receding  Day  Book*  ' 

EXAMPLE  I.  DOUBLE  ENTRY- 


JOURNAL. 

0)  ■ 

.Van. 

P 
L. 

8amuel  Richards  Ur.  to  :5tock       ^400  00 
For  the  balance  of  roy  inheritance. 

$ 
.  400 

c. 

3 

Broadcloth  Dr.  to  Samuel  hichards315  00 
For  106yds.  broadcloth  at  3  dolls,  per  yd. 

315 

i 

Juhti  Higgina  Dr.  to  broadclolh      192  60 
For  66yds.  broadcloth  at  $3  50  per  yd. 

*  192 

60 

e 

Iron  Dr.  to  broadcloth                     120  00 
To  40yds  broadcloth  at  3  dolls,  per  yard  ^ 
for  24cwt.  of  iron,                                    $  . 

120 

6 

'Cast!  Dr.  to  Johu  Higgins                 180  00 
Received  of  him  on  account, 

180 

7 
? — ^ 

Cash  Dr.  to  Iron    .                             106  00 
Received  for  20cwt.  of  iron  at  ^5  26  per 
Cwt. 

106 

T*  understand  the  method  of  forming  the  Journal,  the  following 
distinctions  fDust  be  attended^ tu.  Accounts  are  distinguished  in- 
fo persoqal,  real,  and  fictitious.  Personal  accounts  are  those  rn 
fvhich  a  person  is  entered  as  Dr.  or  Cr.  and  are  the  same  as  in 
Single  Entrj^.  Thus,  in  the  preceding  Journal,, Samuel  Richards 
is  Dr  in  one  account. 

Heal  accounts  are  those  of  property  of  any  kind,  as  cash,  hous- 
es, cloth,  fqmiture,  adventure,  ^c.  In  the  preceding  example 
Broadcloth  is  Dr.  to  Samuel  Richards,  andiron  Dr.  to  bi^adcloth, 
&c. 

Fictitious^  accounts  are  those  of  stock,  and  profit  and  loss.  Stock 
is  Qsed  fir  (he  owner  of  t|ie  books.     In  the  preceding  Example. 
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Samuel  Richards  is  Dr.  to  stock,  i.  e.  to  the  owner  of  the  books. 
Profit  and  loss  is  used  for  either  gain  or  loss  in  the  coarse  of  trade. 
This  account  does  not  appear  in  the  Joarnal  but  in  the  Leger. 

If  two  or  more  persons  or  things  are  included  in  the  same  account 
in  the  Journal,  they  are  expressed  by  the  term,  Sundries. 

Rules  for  distinguishing  Ur.  and  Cr.  in  the  Journal,  are  the  fol- 
lowing. 

The  person  to  whom  or  for  whom  I  pay,  or  whom  I  enable  to 
pay,  is  Debtor. 

The  person  for  whom  or  from  whom  I  receive,  or  by  whom  I 
am  enabled  to  pay,  is  Creditor. 

Whatever  comes  into  my  possession  or  upder  my  direction,  is  Dr. 

Whatever  passes  out  of  my  possession  or  from  under  my  contrqul, 
isCr. 

The  phrases.  In  debtor,  and  Out  creditor,  briefly  eipreas.  the 
points  in  these  rules.     Thus,  in  the  preceding  Journal,  Broadcloth, 


\ 


EXAMPLE  I.    DOUBLE  ENTRV. 
,                                              LEGER. 

Date 

1850. 

• 

P. 
J. 

Stock,                            Dr. 

p. 

L. 

1 

$ 

c 

Jan. 

1 

1 

Samuel  Uichards,         Dr. 

To  Stock, 

400 

3 

1 

Broadcloth,                   Dr. 

To  Samuel  Kichards,  105yds.  at  }3  per  yard, 
Profit  and  loss, 

1 

315 
»7 

50 

'342 

60 
60 

4 

1 

John  Uiggins,                Dr. 

To  broRdcloth,  65vd8,  at  $S  60, 

I 

192 

6 

1 

Iron,                              Dr. 

To  broadcloth,  24cwt.  s^t  |3, 
Profit  and  lo^s, 

1 

120 
5 

125 

— ' 

7 
8 

1 

Cash,                              Dr. 

To  John  Higgjns, 
Iron,  20cw^.  at  J6J, 

1 
1 

180 
105 

285 

Profit  and  Loss,        ^  Dr. 
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Itluch  co0i^  into  my  possession,  Is  Dr.  to  Samael  Richards  by 
whom  it  is  paidin  part  for  stock  in  bis  bands  ;  John  Higgins  is  Dr. 
to  broadcloth  ;  Iron  is  Dr.  to  broadcloth,  and  so  on. 

ra.    THE  LEGER. 

The  object  of  the  Leger  is  the  same  as  in  Single  Entry.  But  as 
things,  as  well  as  persons,  are  introduced  in  the  Journal,  they  roust 
have  separate  accounts  in  the  Leger  also,  where  the  respective 
Drs.  and  Crs.  are  to  be  arranged  under  their  respective  heads. 

The  Legerfis  ruled  with  columns  for  the  denominations  of  money 
On  the  right  side,  immediately  before  which  is  a  colunm  for  refer- 
ence to  the  page  of  the  Leger  in  which  the  corresponding  accotmt 
is  found  ;  and  on  the  \efi  side,  is  a  column  for  dates,  and  another 
for  the  page  of  the  Journal  in  which  the  account  may  be  foundy 
The  following  Leger  for  the  preceding  Example  is  formed  on  this 
plan.     See  foot  of  this  and  the  preceding  page. 


EXAMPLE  I.    DOUBLE  ENTRY. 
LEGER. 

Date. 
1820. 
Jan.l 

P. 
J. 

1 

Contra                    Cr. 

By  Samuel  Richards. 

P. 
L. 

$ 
400 

c. 

3 

I 

Contra                   Cr. 

By  Broadcloth, 

1 

315 

4 
b 

1 
1 

Contra                   Cr. 

By  John  Higgins,  55yds.  at  ^3  50, 
Iron,  40yd8.  at  ^3 

1 

192 
120 

50 

6 

I 

Contra                   Cr. 

By  cash, 

1 
1 

180 

6 

1 

Contra                    Cr. 

By  cash,  for  20cwt.  at  ^6  25, 

105 

Contra                    Cr. 

Contra                    Cr. 

By  cloth. 
Iron, 

27 
6 

50 

32 

50 
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Tn  posting  the  Journal  to  form  the  preceding  Le^ef,  Samnet 
Richards  is  posted  Dr.  to  Stock  ^400,  and  Stock  is  posted  Cr.by 
Samuel  Richards  for  the  saoie  suto  ;  Broadcloth  is  then  entered  Dh 
io  the  next  account  to  Samuel  Richards,  and  Samuel  Richards  Cr. 
by  broadcloth ;   John  Higgios  fs  ported    Dr.  to  broadcfofh,  and 
Broadcloth  Cr.  by  J.  Higgins,  and  so  on.     It  ia  obvious  that  each 
Dr.  must  have  a  Ct.  and  each  Cr.  a  Dr.  and  that  every  transaction 
relating  to  any  one  account,  whatever  may  be  its  place  in  one  ac- 
'4«ger,  must  be  posted  also  on  the  proper  side  under 
hich  it  belongs.     Thus,  while  Cash  is  Dr.  to  J.  Hig- 
h  Account  for  ^180,  J.  Higgins  is  Cr.  by  cash  for  the 
Ith  accl>unt ;  and  while  Cash  is  Dr.  also  to  iron,  Iron 
to  the  same  amount,  in  the  5th  account. 
ig  the  preceding  Leger  it  Is  evident,  that  in  the  per? 
9,  as  thosc^  of  S.  Richards  and  S\  Higgins,  all  the  ai> 
h  they  are  indebted  are  posted  on  the  Dr.  side,  and 
s  they  pay  are  on  the  Cr.  side  of  the  account ;  in  the 
real  aceoanta,  as  those  of  broadcloth,  and  iroa*  the  quantity  bought 
is  posted  on  the  Dr.  side,  and  the  quantity  sold  on  the  Cr  si<le  s^ 
that  the  quantity' oti^old  and  the  profit  or  f6$s  toay  be  readily  as- 
certained.    Id  the  fictitious  account  of  Profit  and  Loss,  the  loss  i«i 
to  be  poated  on  the  Dr.  side,  and  the  profit  on  the  Cr.  side,  so  that 
the  difference  must  shtnrthe  net  gain  or  loss,  by  whtth  the  fetock 
has' been  increased  or  diminished  in  the  course  of  trade. 

Having  ascertained  that  the  accounts  have  been  correctly  post^d^ 
the  next  step  is  to  balance  the  Leger.  This  is  to  be  doo#  in  ihh 
following  manner'.  To  show  this  method  more  clearly,  the  pre^ 
ceding  Leger  is  repeated^  and  the  several  steps  in  balancing  .tb^ 
accounts  are  subjoined. 

1*0  the  prec<;ding  Leger  subjoin  a  new  a'ccddht,  BSlafici^  Dr.  an j 
Cr.  Begin  with  the  next  account  to  Stock,  and  place  the  balancd 
of  Dr.  and  Gr.  under  the  smaller,  to  make  them  equal,  viz.  ffi^ 
on  theCr.  sida.  Put  this  sum  on  the  Dr.  side  of  the  account,  Bal- 
Bnce.  ForifS.  Richards  is  Cr.  by  Balance  85  dolls,  then  Balance 
must  be  Dr.  to  S.  Richards  for  the  same  sum.  Next,  to  balance 
the  Broadcloth  account,  ttie  quantity  on  the  two  sides  must  first  be 
made  equal,  and  the  value  ofthe  unsold  cloth,  at  tiist  cost, be  placed 
under  th^  amount  sold,  viz.  10  yards  at  |J3,  amounting  to  ^^0.  Thu 
whole  sum,  viz.  J^342  50  must  be  equal  to  the  amount  bought  and 
the  profit  on  that  sold.  Then  jj30  mu^^t  be  placed  on  the  Dr.  8id^ 
of  Balance,  for  if  Broadcloth  be  Cr.  for  the  balance  unsold,  then 
Balance  must  be  Dr.  for  the  same  sum.  Proceed  in  this  manner, 
throng4i  all  the  personal  and  real  accounts 
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Proof.* 

Haring  balanced  all  the  accoants  except  those  of  Stock,  Profit 
aod  Loss,  and  Balance,  in  the  6rst  place,  close  the  account  of  Prof- 
it, and  Loss,  by  making  itDr  to  the  stock  gained,  ti^.  $32  50,  and 
then  make  Stock  Cr.  by  the  same  stim.  Next,  let  Stock  be  bal- 
anced by  the  necessary  sum,  viz.  }432  50,  and  Balance  be  made 
Cr.  by  the  same  sum.  If  the  sides  of  the  account,  Balance,  are 
tkow  equal,  the  work  is  right. 

This  proof  is  complete  fVom  this  consideration.  By  this  method^ 
the  cash  in  hand,  the  debts  due,  and  the  goods  unsold,  are  contain- 
ed on  one  f^ide,  and  what  is  owed,  is  contained  on  the  other  side. 

Another  method  of  proof  is  to  add  the  profit  to,  or  subtract  the 
loss  from,  the  original  stock,  and  the  sum  or  difference  placed  to 
the  Cr.  of  Balance,  will  be  equal  to  the  sum  on  the  Dr.  side  of 
Balance* 

GeifERAL  Remark. 

The  Journal  should  be  kept  up  with  the  Day  Book,  attd  the  tc* 
counts  shot4d  be  rogwkily  pested  into  the  Legser,  that  the  books 
may  be  as  nearly  eyen  as  possible.  And  at  the  end  of  erery  month, 
the  balance  should  be  nnde,  the  Journal  and  Legper  having  been 
carefully  examined  to  see  that  all  the  records  of  the  Day  Book  have 
been  carefully  transferred  into  the  Journal,  and  correctly  posted 
from  the  Journal  into  the  Leger. 

The  following  Example  is  sufficient  to  exhibit  the  principles  of 
Double  Entry.  It  was  designed  to.be  so  short  that  the  student 
might  have  the  whole  before  him  at  one  view.  It  is  too  short, 
however,  to  render  any  of  the  auxiliary  books  necessary.  In  ex« 
tensive  business,  however,  these  books  are  essentiaL  In  the  prac* 
lice  too  of  Double  Entry,  the  work  will  be  shortened  by  forming 
the  Journal,  in  the  manner  shewn  in  the  next  Example.  An  ac* 
count  of  the  auxiliary  books  will  afterward  be  given,  and  a  speci- 
men of  each  one^  as  connected  with  the  next  Example  of  Double 
£ntry, 

*  Seo  pages  514  and  515. 
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EXAMPLE  I.    DOUBLE  ENTRY. 
LEGEk. 

Date. 
1820. 

J. 

btock,                           Dr. 

Bj  Balance,  mjr  net  estate, 

P. 
L. 

1 

1 

$ 

432 

50 

Jan. 

1 

J 

Samuel  Richards,         Dr. 

To  Stock, 

400 

3 

1 

Broadcloth,                   Dr. 

To  Samuel  Rich^rdd,  106yds.  at  J3  per  yard, 
Profit  and  Jo$s> 

1 

1 
I 

315 

27 

342 
192 

120 
5 

60 
50 

50 

4 

1 

John  Higgins,                Dr. 

To  broadcloth,  56yd8.  at  $S  60, 

6 

1 

Iron,                             Dr. 

To  broadcloth,  24cwt.  at  ^5, 
Profit  and  loss. 

126 

7 

1 

Cash,                             Dr, 

To  John  Higgins, 
Iron,  20cwt.  at  $5J, 

1 

180 
106 

285 

Profit  and  Loss,           Dr. 

To  stock  gained, 

32 

60 
60 

1 
i 

Balance,                        Dr. 

By  Samuel  Richards^ 
Broadcloth,  unsold, 
John  Higgins, 
Iron,  unsold. 
Cash, 

86 
30 

12 

20 

285 

1 

432 

60 

Digitized  by 


Google 


BY  DOUBLE  ENTRY, 


615 


EXAMPLE  I.    DOUBLE  ENTRY. 
LEGER. 

Date. 
1820. 
Jaa.l 

P. 
J- 

1 

Contra                    Cr. 

By  Samuel  Richards, 
Profit  and  lo89, 

P. 

L. 

1 

1 

$ 

400 
32 

60 

432 

60 

3 

1 

Contra                    Cr. 

By  Broadcloth,  106  yards,  at  ^3, 
Balance, 

i 

316 
85 



40O 

4 

1 
1 

Contra                   Cr. 

By  John  Higgins,  55yds.  at  ^3  50, 
Iron,                       40yds.  at  $3 
Balance,                 lOyds.  unsold,  at  ^3 
105yd«. 

1 
1 

192 

120 

30 

60 

342 

60 

6 

1 

Contra                   Cr. 

By  cash, 
Balance, 

1 
1 

180 
12 

192 

60 
60 

1 

1 

Contra                   Cr. 

By  cash,  for  20cwt.  at  $5  26, 
Balance,          4cwt.  at  ^6, 
24cwt. 

105 
20 

126 

^.^ 

Contra                   Cr. 

By  balance. 

1 

286 

• 

r 

— 

C6ntra                    Cr. 

By  cloth, 
Iron, 

\ 

27 

•       6 

50 

'32 

60 

Contra                   Cr. 

By  slock,  n>y  net  estate, 

1 

432 

50 

1 
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dl6  BOOK  KEEPING 

AinOLIART  BOOKS. 

Tliete  are  1,  the  Cash  Book  ;  2,  the  Bill  Book ;  3,  the  Invoice 
(ook ;  apd  4,  the  Sales  Book. 

These  books  are  importaot  to  the  accountant,  as  a  record  o( 
particular  transactions  referred  to  in  the  Day  Book,  and  as  origin* 
al  and  particular  records  of  those  transactions.  Tbej  aid  especial^ 
\y  in  posting  accounts  into  the  Leger.  They  may  be  consider^ 
as  a  kind  of  Day  Book,  in  aid  of  the  general  Day  Book,  and  it  18 
obvious,  that  if  all  the  particular  accounts  were  arranged  under 
general  heads  in  separate  books,  the  common  Day  or  Waste  Book 
would  be  unnecessary^  except  as  exhibiting  a  general  history  of 
the  changes  of  property. 

I.    THE  CASH  BOOK. 

The  Cash  Book  is  a  record  of  all  money  paid  or  received.  It 
h  referred  to  Tn  the  Day  Book,  by  the  initials  C.  B.  It  id  formed 
like  the  Leger,  with  a  Dr.  and  Cr.  side,  the  Dr.  side  containing  all 
money  received,  aqd  the  Cr.  all  money  paid.  The  transactions 
are  to  be  regulaHy  entered  into  the  Cash  Book  a.^t  they  take  place, 
with  the  dates,  names,  and  all  necessary  particulars. 

The  man  of  business  will  find  it  convenient  to  have  separate 
columns  for  some  transactions,  as  of  jnoney  accounts  at  a  Bank, 
Brokers,  &c.  and  for  some  small  incidental  expenses,  as  well  as  for 
money  lent  and  repaid  immediately. 

The  money  accounts  should  be  transferred  to  the  {^eger  at  least 
every  month.  When  the  cash  account  is  entered  into  the  Journal, 
it  is  written,  Csflh  Dr.  to  Sundries,  for  money  received,  and  Sun- 
dries .Dr.  to  Cash,  fbr  money  paid,  mentioning  all  the  necessary 
particnlars. 

The  following  Cash  Book  shows  the  manner  in  wh'tth  this  book 
is  formed  and  kept.  It  belongs  to  Example  2,  of  Double  Entry,  and 
i^  the  Cash  Book  referred  to  in  the  Day  or  Waste  Book  of  that 
Example*  The  same  remark  applies  to  the  auxiliary  books  which 
follow  the  Cash  Book. 
.  To.post  tbe  Cash  Book  into  the  Leger, 

Make  Cash  Dr.  to  Sundries  for  the  afhount  received,  and  Cr. 
by  Sundries'  for  the  amount  paid  Then  make  each  account  Dr. 
io  Cash,  for  tbe  respective  sums  paid,  and  Cf.  by  Cash  for  the 
respective  sums  received.    See  Example  2,  Legef. 
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CASH  BOOK. 

JANUARY,  1820. 

Jan. 

Dr. 

$ 

c. 

Jan. 

Cr. 

$ 

c 

3 

To  interest  for  discount- 
ii^  Wm.  Bnrr^  Bill 

2 

By  chaiiges  on  merchan- 
dise, per   the  Venus 

No.  13. 

6 

39 

for  Naples, 

23 

14 

Bills  receivable.  No.  11, 
Williams  &  Co. 

3 

Bills   payable.  No.   13, 

1600 

Wm.  Burr, 

1440 

23 

Ship  Fhebns,  received 

7 

Charges  on  mer.  per  the 

J 

for  freight, 
Farm  in  Cambridge,  re- 

400 

87 

Dolphin,  for  Bilboa, 

32 

5» 

2S 

12 

Bills  payable,  No.    11, 

ceived  for  produce. 

160 

35 

George  Myers, 

2222 

26 

Bills  receivable.  No.  12, 

21 

Charges  for  sales,  per  the 

George  Murray, 

1300 

Betsy,  pd.customs,  kt. 

439 

24 

31 

Interest,  half  year"^  div- 

23 

Bills    payable,  No.    12, 

idend  at  the  bank. 

300 

John  Howe, 

600 

31 

Funded  property,  sold 

23 

Ship  Phebus,  peid  for  re- 

9000 at  81  J, 

7272 

pairs 

130 

2S 

31 

Debentures,  received. 

300 

— 

27 

Charges  on  mer.  per  the 
Henry  for  Jamaica, 

51 

50 

11339 

61 

31 

Expenses  of  House, 

150 

52 

508o!oi 

,   II.  .  THE  BILL  BOOK. 

The  Bill.  Book  is  a  recqvd  of  all  BiHs  of  Exc1>«Age  rec^vable 
or  payable.     The  reference  in  the  Day  Book,  is  by  the  initials  B« 
p.  or,  by  B.  R.  for  bills  receivable,  and  B.  P.  for  biJIs  payable. 
'  Bills  Receivable  are  tho^e  paid  or  to  be  paid  to  the  merchant. 

Bills  Payable  are  those  drawn  on  the  merchant  or  to  be  paid  bf 
bim. 

The  particulars  of  each  kind  of  bills  are  entered  in  the  BjU  Book 
under  thetr  separate  beads  of  B.  R.  or  B.  P. 

The  records  of  the  Bill  Book  are  entered  into  the  Joarnal,  un- 
der the  heads.  Bills  Receivable  Dr.  to  Sundries,  for  all  bills  ac- 
cepted, and  Sundries  Dr.  to  Bills  Payable,  for  all  bills  to  be  paid, 
with  all  the  necessary  particulars  of  names,  numbers,  &c. 

To  post  the  Bill  Book  into  the  Leger,  make  bills  receivable  Dr. 
to  sundries  for  their  whole  amount,  and  bills  payable  Cr.  by  sun- 
dries for  their  whole  amount.  Then  make  the  persons  for  whom 
bills  have  been  accepted.  Dr.  to  bills  payable  for  their  respective 
amounts,  and  each  person  from  whom  bills  received  Cr.  by  bills 
receivable  (or  their  refipective  amounts. 

*  The  following  is  a  copy  of  the  Form  of  the  Bill  Bqok  for  Exam- 
ple 2,  of  Double  Entry. 
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m.  THE  INVOICE  BOOK. 

Ao  Invoice  is  an  account  of  merchandise  exported^  with  the 
charges  on  the  shipment. 

•    The  Invoice  Book  contains  every  invoice  of  goods  shipped 
abroad.     It  is  referred  to  in  the  Day  Book  by  the  initials  I.  B. 

As  an  invoice  accompanies  goods  received  also,  this  book  is 
^metiroes  distinguished  into  two  general  heads,  InToice  inward, 
and  invoice  outward.  If  the  former  be  preserved  on  file  for  ref- 
erence, it  will  be  sufficient  to  enter  into  the  Invoice  Book  merely 
the  i  Aoices  of  goods  exported. 

The  invoice  contains  the  name  of  the  ship,  master,  the  place  of 
destination,  and  of  the  person  to  whom  the  consignment  is  made, 
and  then  the  quantity  of  goods  and  amount  at  prime  cost,  with  the. 
shipping  charges.  Pn  this  whole  sum  commission  is  charged. 
The  commission,  and  insurance,  if  the  merchandise  be  insured,  is 
theo  added  to  the  cost  and  charges,  and  the  drawback,  if  any  is  aU' 
lowed  at  the  custom  house,  deducted. 

The  record  of  the  Invoice  Book  is  entered  into  the  Journal  in 
the  following  manner. 

The  person,  for  whom  the  the  Invoice  is  sent,  Dr.  to  Sundries^ 
viz.  ^  » 

To  merchandise,  for  goods  shipped. 
To  charges,  for  shipping  charges,  &c. 
To  commission,  for  the  commission. 
To  insorance,  for  the  insurance. 
.'  The  following  Invoice,  referred  to  on  page  2  of  Day  Book,  Ex- 
ample 2,  of  Double  Entry,  shows  the  method  of  forming  this  In- 
voice Book,  and  is  a  specimen  of  the  other  invoices  referred  to  in 
the  same  Day  Book,  by  the  initials  If  B. 

To  post  the  Invoice  Book  into  the  Leger,  make  the  person  to 
whom  the  invoice  is  sent  Dr.  to  sundries,  for  the  amount.  Thea 
make  merchandize,  charges,  commission,  &c.  Cr.  for  the  respec- 
tive sums  belonging  to  eadi. 

The  posting  of  the  Invoice  Book  is  rendered  shorter  and  mora 
simple  by  uniting  several  invoices  when  it  can  be  done,  as  on  page 
3,  of  Journal,  Example  2. 
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INVOICE  OF  SUGAR, 

Shipped  on  board  the  Venus,  W.  Browo  master,  for  Naples,  bf 
jorder  of  George  Parish,  mercbaDt,  on  his  account  a^d  risk^and  cod- 
tigned  to  biro. 

January  2,  1820. 


«.p. 

Cwt.  qr.  tt.       Cwi.  qr  lb. 

$ 

c 

lto3 

No.   1  Gross,  12  0  12  Tare  1  2    3 

2    12  2  16  1  3     0 

3    11  3  24  1.  1  0  25 

Gross  36  2  24             4  2     0 

Tare     4  2    0 

615 

43 

Neat  32  0  24  at  16  dolls,  per  Cwt* 

Charges. 

Debenture  Entry,              -         *        -         16  00 

' 

Cost  of  hogsheads,              -         -         -           4  76 
Cartmge,  wharfage,  bill  of  lading,       -          2  26  i         1 

538 

43 

Commission  on  $53B^^  at  2^  per  cent. 

13 

46 

Premium  of  Insurance,        .         -         -         - 

8 

40 

• 

560 

29 

Drawback  allowed  at  the  Custom  Ho«ae,      • 

120 

(Entered  Journal  page  2.) 

— 

440 

29 

Deducting  the  drawback  from  the  cost  of  the  mer- 

chandise, the  account  in  the  Day  Book  would  be  as 

follows, 

Merchandise,  395  43 

Charges            23  00 
Commission,      13  46 

Insurance,           8  40 

♦         AAi\     ftrt 

See  page  2,  Day  Book,  Ex.  2,  of  Donble  Entry. 

IV.    THE  SALES  BOOK. 

The  object  of  the  Sales  Book  is  to  show  the  net  proceeds  of  any 
goods  received  to  be  sold'on  commission.  Its  reference  in  the  Day 
Book  is.S.  B. 

Each  account  of  sales  begins  with  the  names  of  the  goods,  ship, 
and  per^wn  by  whom  the  consignment  is  made,  and  contains  two 
general  columns  or  pages.  In  the  first  page  are  recorded  the  va- 
rions  charges  arising  from  duties,  freight,  landing,  storeage,  com- 
mission, &c.     The  second  contains  the  quantity,  price  and  aflH^m^ 
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Hold,  with  the  names  of  the  purchasers  and  the  time  of  payment 
The  difference  bettVcen  the  amount  of  the  two  columns  or  pages, 
is  the  net  proceeds.  The  account  is  then  to  be  transmitted  to  the 
owner  of  the  g^oods,  being  copied  from  the  Sales  Book  and  signed 
by  the  agent  to  whom  the  good;}  were  consigned. 

If  the  goods  are  sohl  for  ready  money,  the  account  must  be  en- 
tered into  the  Cash  Book'.  .  • 
-    In  entering  an  account  of  sales  into  the  Journal,  the  person,  or 
owner  of  the  goods  is  made   Dr.  for  the  sales.     Then,  Sales  per 
ihip is  Dr.  to  Sundries,  viz. 

'i^o  cHarges  on  merchandise,  for  the  charges  made. 

Interest,  if  any  money  has  been  advanced. 

Commission,  for  the  commission. 

To  the  consigaeei for  the  net  proceeds. 

SALES  BOOK. 
\ecoitirT  o^  8  rip^s  op  port  wins,  recbivsd  pxr  the  bstset,  vrq^ 

OPORTO,  AND  SOLD  ON  ACCOUNT  OP  GEORGE   GREAVES. 


18201 

Dr. 

$ 

c. 

1B2U 

Or. 

^ 

c. 

Jan. 

To  duty  dn  1118  galh. 

Jan. 

By   Smith  &  Son,  sold 

21 

at  331  cents  per  sail. 
Freight,  primnge,&c. 

37i 

67 

26 

them  payable  iu  Imo. 

30 

3^ 

3  pipes. 

— 

No.  1,  139  galls. 

403 

00 

2,  141 

Cooperage  at   50  cents 

3,  138 

per  pipe. 

4 



Cartage,  wharfage,  &c. 

16 

418gaUs. 

Storeage,  and  Insurance, 

Ullage    •  1   do. 

and  taking  stock. 

10 

Brokerage,  78  cents  per 

417    do.     at 

pipe* 

6 

24 

|154  per  pipe  of  139 

Amount  of  charges, 

439 

24 

26 

gItilODS, 

46? 

By  Jos.  Lock  wood,  sold 

Interest  on  $403  for  60 

him  payable  in  2mo. 

days  at  6  per  cent,  ad- 

5 pipes. 

vanced, 
Commission  at  2}  per  ct 

4 

03 

No.  1,  140  galls. 
2,  140 

on  $1234^1^    „ 

33 

477 

04 
21 

3,  139   . 

4,  140 
6,  141 

^ 

Net  proceeds,  due  this 
day  to  Geo.  Greaves, 

700  galls. 

Oporto, 

756 
1234 

IK? 
14 

Ullage      3  do. 

697   do.     al 
$154  per  pipe  of  139 

gallons. 

772 
|9'^4 

14 
14 

To  post  the  Salef  Book  into  the  Lcger,  make  the  persons  to 

whom  the  consisrnment  is  made   Dr.  to  Sales  (per  ship )  for 

the  amount.     Then  make  the  consigner,  charges,  commission,  in- 
terest, fiiC.  Cr.  by  fialfi?  for  the  nnm%  belonging  to  each  rc^pectirely. 

s  f? 


Digitized  by 


Google 


d«$ 


BOOK  KEEPING 


Note.  Besides  the  Auxiliary  Books  already  mentioned, •gete- 
ral  others  are  occasionally  employed,  which  the  accountant  can 
readily  form  for  himself.     The  names  and  object  of  several  follow. 

1.  The  Book  of  Accounts  current,  b  a  record  of  accounts  sent 
to  your  employers. 

2.  The  Book  of  Commission^,  is  a  record  of  Orders  from  corres- 
pondents.      ^  ^  4  ^• 

.   3.  Book  of  Charges  contains  accounts  not  charged,  to  any  thmg 
clse^  as  rent,  wages,  postage,  incidental  expenses. 

4.  Copy  Book  of  Letters,  sent  to  correspondents. 

6.  Book  of  Postage  of  letters,  contains  their  date  and  cost. 

6.  Book  of  Ship  Charges,  contains  the  charges  for  each  ship, 
which  is  to  be  carried  to  the  proper  accouBt  of  the  ship  in  the  Le- 
ger. 

7.  Book  of  Receipts,  for  all  receipts. 

5.  Memorandum  Book,  for  particulars  to  be  attended  to  after- 
wards. 

EXAMPLE  n.    WASTE  BOOK. 


January  1,  1820.  \ 

luTentory  of  all  my  property  real  and  personal,  l 

with  a  list  of  the  balances  in  my  favour  and  against  | 

me,  taken  this  day;  | 

Cash  in  band,  I 

Funded  property  $12000  in  the  5  per  ceats,  at  S0|  | 
per  cent, 

Farm  in  Cambridge, 

House  in  the  city. 

Furniture, 

Ship  Phebus,  my  half. 

Merchandise  on  hand. 

Debentures  for  balance  due  at  the  Custom  House, 
Bills  receivable,  the  following  in  hand. 

No.  11.  On  Williams  &  Co.  due  Jan.  14,  $  1600  00 
12.  On  George  Myers,  26,    1300 


%     \c.\ 


Balances  in  my  favour,  viz* 


James  Greaves,  Oporto, 
Cyrus  Ceate,  Bordeaux, 
Lemuel  Rogers,  Bilboa, 
George  Parish,  Naples, 


J1700  00 
1560  35 
1176  00 
2200  00 


13500 

9660 
4500 
2050 
1200 
9500 
6400 
1300 


2900 


I  owe  as  follows. 

Bills  payable  for  bills  accepted  by  me. 

Mo.  11.  Drawn  by  George  Myers,  due  Jan.  12,  $2222 

12.  John  Howe,  23,      600 

13.  William  Burr,  30,    1440 


6635 


57645 


4262 


35 


35 
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1                          Balance*  against  me. 

To  Smith  k  Son,  London,                       •  ^2150  00 

* 

To  Gilson  k  Co.     Do,                                  800  00 

To  Spring  k  Jones,  Jamaica,                      1666  67 

To  George  Black,         Do.                          1175  00 

To  James  Broker,        Do.                          1450  58 

724? 

25 
25 

11504 

January  2d,  1820. 

Shipped  on  board  the  Venus,  W.  Brown  master. 

for  Naples,  sagar  on  the  account  of  George  Par- 

ish, as  per  Invoice  Book^  viz. 

Merchandise,                                       {395  43 

Charges.                                                    23 

Commission,                                               13  46 

Insurance,                                                  8  40 

440 

29 

2d. 

" 

Received  by  post  a  bill  from  Cyrus  Coate  of  2466 

livres.  at  16f  cento,  as  per  B.  K. 

411 

3d. 
Paid  William  Burr's  bill.  No.  13,  as  pev  C.  B. 

1440 

Received  discouot  on  the  above  for  27  days,  at  6 

per  cent  as  per  C.  B.                                  • 

6 

39 

7tb. 

Shipped  on  board  the  Dolphin,  for  Bilboa,  goods  on 

account  of  Lemuel  Rogers,  as  per  I.  B. 

Merchandise,                            jS2000  00 

Charges,   ,                         ,             32  50 

Commission,                                   60  75 

Insurance,                                     34  15 

2127 

40 

12th. 

Paid  George  Myers  bill,  due  this  day,  No.  11.  as 

per  C.  B. 

2222 

14lh. 

Received  the  amount  of  Williams  k  Co's.  bill,  No. 

IK  as  per  C.  B. 

1600 

15th. 

Accepted  a  bill  drawn  by  Gilson  k  Co.  No.  1,  B  P. 

800 

J6th. 

Bought  of  Joseph  Lockwood,  sundry  goods  amount- 

ing, a  per  bills  of  parceU,  to 

10000 

87 

20lh. 

Samuel  Lockwood  has  drawn  on  me,  a  bill.  No.  2, 

as  per  B.  P. 

3600 
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EXAMPLE  U.    WASTE  BQQit. 


January  21, 1820. 
Arrived  the  Betsey  from  Oporto,  with  8  pipfes  oi 

Port  Wine^  consigned  by  James  Greares,  to  me, 

to  sell  on  bis  account,  S.  B. 
Paid  sundry  charges  on  landing. 

439 

24 

22d. 
Received  of  Lemuel  Rogers,  a  bill  of  Exchange, 
No  2,  as  per  B.  R. 

2500 

8f 

23d. 
Paid  John  HoweV  bill,  No.  12,  C.  B. 

600 

Received  ofG  Seaman,  my  halt'  share  for  freight 
on  board  the  ship  Phebiis,  C.  B. 

400 

24lh. 
Accepted  a  bill  drawn  by  Smith  k  Son,  of  Lon- 
don. B.  P. 

2150 

26lh. 
Received  of  George  Sabiu,  for  prodoce  of  the  /arm 
in  Cambridge^  C.  B. 

160  35 

25th. 
Paid  for  repairs  of  the  ship  Phebns,  C.  B.                        130 

25 

26th. 
Sold  to  Smith  &  Son,  Port  Wine,  S.  B. 
Sold  to  Jo:«cph  Liockwood,  Port  Wine,  S.  B. 

462 

772 

14 
50 

48 

Rtcived  cash  o«  GeofKP  Murray's  bill.  No.  12,  C.  B. 

^  1300 

27th. 
Shipped  on  board  the  Henry,  Talbot,  master,  for 
Jamaica,  sundry  goods  for  sundry  persons,  as  per 
1.  B.  viz. 

Spring  &  J<mcs, 
Merchandise,                                ^1120  00 
Charges,                                              12  50 
Commission,                                        35  75 
Insurance,                                          37  25 

1205 
1934 
2719 

George  Black, 
Merchandise  >                               ^1800  00 
Charges,                                               15  00 
Commiflsiotty                                         56  50 
Insurance,                                           62  50 

James  Broker  and  Shipper,  each  half  a  share, 
Mercbandisey                               ^2500  00 
Charges,                                              24  00 
Commission,                                        00  00 
Insurance,                                        105  48 
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BY  DOU&LE  ENfRY. 

EXAMPLE  II.    WASTE  BOOK. 


«t^ 


Jftnuar>  31,  IBSO. 
Received  a  dividend  at  the  Bank,  half  years  inter- 
est OD  1 12000  at  6  per  cent.  C.  B. 

300 

' 

Sold  ^9000  of  stock,  at  81  per  cent.  comoDissioD  4 
perceot.  C.  B. 

7272 

) 

Heceived  debentures  for  g^oods  shipped  this  month, 

200 

50 

52 

Received  cash  for  dehentares  this  month,  C.  B. 

.  300 

;Faid  lor  house  expenses  this  month,  C  B. 

160 
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B00t[  ICECPINC 


EXAMPLE  a.    JOURNAL.    JANUARY  1890. 


i^y . 

D. 
Ja. 

L. 
P. 

Sundries  Dr,  to  Stock, 

$ 

c 

1 

Cash  in  hand, 

13500 

Fnnded  property  J12000,  at  80J  per  cent, 

9660 

Farm  in  Cambridge, 

4500 

Hoa8€  in  the  city, 

2060 

Furniture, 

1200 

Ship  Pbebufl,  my  half. 

9500 

Merchandise  on  hand, 

640Q 

2 

Debentures,  balance  due  at  the  Custom  House, 

1300 

2 

Bills  ReceiFable,  bills  due  me,  amount, 

2900 

2 

James  Greaves,  Oporto, 

1700 

2 

Cyrus  Coate  Bordeaux, 

1560 

35 

2 

Lemuel  Rogers,  Bilboa, 

1175 

2 

George  Parish  Naples,    - 

2200 

67645 

35 

Stock  Dr.  to  Sundries, 

1 

2 

To  Bills  Payable,  bills  accepted  by  me. 

4262 

2 

Smith  &  Son,  London, 

2150 

■ 

3 

Gilson  &  Co,         do. 

600 

2 

Spring  &  Jones,  Jamaica^     ^ 

1666 

67 

2 

George  Black,        do. 

1176 

3 

James  Broker,        do. 

• 

1460 

58 

11504 

26 

Cash  Dr.  to  Sundries, 

For  sums  received  this  month  as  per  C.  B. 

3 

3 

To  Interest,                                                   6  39 

31 

3 

do.                                                      300  00 

306 

39 

14 

2 

Bills  Receivable,  No.  11.                  1600  00 

y*v 

20 

o 

1?                      1500  00 

% 

2900 

23 

J 

Ship  Phebuf, 

400 

87 

25 

1 

Farm  in  Cambridge^ 

160 

35 

31 

2 

Debentures, 

300 

31 

1 

Funded  property. 

7272 

11339 

67 
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BY  D»OUBLE  ENTRY. 


8S? 


EXAMPLE  n.  JOURNAL.  JANUARY  18^. 


(2) 


jft. 

P. 
L. 

Sundries  Dr.  to  Cash, 

$     c. 

For  SQiDS  paid  this  month  as  per  C.  B. 

2 

1 

Charges  oo  mercbaodise,  viz.  per  Venus,      23  00 

7 

Dolphin,  32  50 

$1 

BrtflcT     i^O  ^i 

21 

27 

Hrnrv        fil    50 

A 1 

546 

24 

3 

2 

Bills  payable,  No.  13,                                 1440  00 

%r9M 

*^ 

12 

11,                                   2222  00 

23 

12,                                     600  00 

4262 

25 

1 

Ship  Phebas, 

130 

25 

31 

3 

Hoase  expenses, 

150 

52 

5089 

0! 

Bills  Receivable  Dr.  to  Sundries, 

For  bills  recei?ed  this  month,  as  per  B.  K. 

2 

2 

To  Cyrus  Coajte,  No.  1,  due  March  1, 

411 

22 

2 

Lemuel  Rogers,  No.  2,  Feb.  15, 

2500 

2911 

Sundries  Dr.  to  Bills  Pajable, 

For  bills  accepted  by  me  this  month,  as  per  B.  P. 

15 

3 

To  Gilson  k  Co.  No.  1,  due  Feb.  1, 

80Q 

20 

^ 

Joseph  Lockwood  No.  2, 3, 

3600 

24 

Smith  k  Son,  No.  3,     March  1, 

2150 

6550 

George  Parish  Dr.  to  Sundries, 

For  amount  of  Invoice  of  Sugar,  per  the  Venus, 

for  Naples,  as  per  I.  B.  and  W.  B. 

2 

1 

1 
1 

To  Merchandise,                                   395  43 
Charges,                                           23  00 
Commission,                                       13  46 

2 

Insurance,                                           8  40 

440 

29 

Samuel  Rogers  Dr.  to  Sundries, 

Amount  of  invoice  per  Dolphin,  for  Bilboa,  as 

per  W.  B.  p.  2. 

1 

To  Merchandise^                             dOOO  00 

1 

Charges,                                            32  50 

1 

Commission,                                        60  75 

2 

Insurance,                                          34  15 

2127 

dfi 

*fV 
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(3) 


BOOIC^^  KEEPING 
iSXAMPLE  n.    JOURNAL.    JANUARt  m6. 


16 


31 


56 
26 


27 


26 


Merchandise  Dr.  to  Jos.  Lockwood, 

To  amount  of  goods  bought  of  him,  as  per  bilb  of 
parcels. 


Insurance  Dr.  to  Globe  Insur.  Co. 

For  amonnt  of  InsnraDce*  as  per  I.  B. 
Per  Venos,  for  Naples,  $8  40 

Per  Dolphin,  for  Bilboa,  34  15 

Per  Henry,  for  Jamaica,  205  23 


Debentures  Dr^  to  Merchandise, 

For  dra^rbacks  received  this  month, 


•Sundries  Dr.  to  Sales  per  the  Betse  j, 

For  amotiot  of  8  pipes  of  Port  Wine,  on  accooot 

of  James  Greaves,  as  per  S.  B. 
To  Smith  &  Sof),  3  pipe«  at  1  month, 

Joseph  Lockwood,  5  pipes  at  2  monthR, 


10000 


S7 


( 


Sundries  Dr.  to  Sundries, 

For  amount  of  Invoices  per  the  Henrjr,  for  Jatnat- 
ca,  at  per  W.  B.  p.  3 


1120  00 
1800  00 


Spring  &  Jones, 

George  Black, 

Adventure  to  Ja- 
maica, in  Co.  with 
J.  Broker,  m^r 
half, 

James  Broker,  his 
half, 

Sums,     5420  (X) 


Merchan 


2500  00 


Charo: 


12  50 
15  00 


24  00 


Commis. 


35  75 
56  50 


90  00 


51    50  1B2  2;> 


Insur. 


37  26 
62  501 


105  48 


2i»d  2J 


Sales  per  the  Betsey  Dr.  to  Sundries, 

To  charges  on  merchandise,  439  24 

Commi<9sion,  33  94 

Interest,  4  03 

James  Greaves,  for  not  proceeds  of 

8  pipes  of  Port  Wine,  as  per  S.  B.  756  93 


247 


78 


200 


50 


462 


120 
193, 


14 


150 


1359 


13,59 


o«58 


1234114 


Digitized  by 


Google 


BT  DOUBLE  ENTRY. 
ALFHABETICAt  INDCX  TO  THE  LEOER. 


«n 


Adreotare  to  Jam.  3, 


D. 
Debentures, 


G. 

Gilson  k  Co.  3 
Globe  Ins.  Co.  3 
Greaves,  James   2 

K. 

N. 


B. 
Balance,  3 

Bills  payable,    2 
Bills  receivable,  2 


Black,  Geo. 
Broker,  James 


H. 

HoQse, 

House  Expenses, 


Lockwood,  Jos.     t 
O. 

R. 
Rogers,  Lemuel    2 


U. 


C. 


Cash,  1 

Charges  on  Mer.  1 
Coate,  Cyrus  2 
Commission,        1 


P. 

Farm  in  Camb.  1 
Funded  Property,  1 

Furniture,  1 

L 

Insurance,  2 

s   Interest,  3 


M. 

Merchandise,     1 

P. 
Parish,  Geo.        3 
Profit  k  Loss,      3 

S. 

Sales  per  Betsey,  3 

Ship  Phebus,  1 

Smith  k  Son,  2 

Spring  k  Jones,  2 

Stock,  I 


W. 


T. 


O*  Bbfoks  ftttemptiiig  to  balance  the  Leger,  it  must  be  ascertained  Aether 
the  Journal  has  been  oorroctly  fonned  from  Sie  Daj  Book  and  Auxiliary  Books, 
and  whether  the  jonnial  has  been  correctly  posted  into  the  Leger.  In  examin- 
ing the  books  for  this  purpose,  a  point  or  some  mark  should  be  placed  against  the 
several  accounts  found  to  be  oorrectly  entered  in  the  Jouiwd  and  Lq^r,  and 
this/HHn/tyi^  or  marking  continued  through  all  the  accounts.  It  is  then  common 
to  make  a  tfial  balance,  on  a  separate  piece  of  paper,  before  forming  the  account 
called  Balance,  in  the  Leger.  If  the  books  can  be  thus  balanced,  the  several 
balaneei  are  then  placed  under  Balance,  and  the  work  is  finished. 

Note.  The  examples  here  given  are  sufficient  to  illustrate  the  method  of 
Double  EntiT.  The  teacher  should  not  suiTer  the  pupil  to  pass  over  any  point, 
untsil  it  is  well  understood.  If  more  examples  should  be  desired,  he  can  direct 
the  learner  to  take  Ex.  S.  of  Single  Entry,  and  form  from  it  the  several  books  in 
Double  Entry.  After  this  has  ^n  done,  the  pupil  should  form,  for  himself  a 
larger  Day  or  Waste  Book  for  Double  Entry,  and  cnrty  the  account  through  all 
the  forms  according  to  the  principles  taught  in  this  by' Urn. 
T  3 
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(1)  EXAMPLE  n.    LEG£R.    JANUARY  1890. 


Ja 

1 


1 
31 


1 
S6 


1 

1 

1 
25 


1 
16 


Dr.    Slock, 
To  Sandriest 
Balance, 


Dr.     Cash, 

To  Stock, 
Sundries, 


Dr.      Funded 
To  Stock  12000a80i 
Profit  and  Loss, 


Dr.     1*  arm  in 
To  Stock, 

ProUt  and  Loss, 


Or.  House  in  ihc 
To  Stock, 


Di\  Fui*nitor«, 

To  Stock, 


Dr.        bbip 

To  Stock, 
Cash, 
Profit  and  Loss, 


L. 


Dr.Alerchandibe, 
To  Stock, 

Jos.  Lock  wood. 


Dr.  Charges  on 
To  Cash, 


Dr.  ('oimiiisiiion. 
To  Profit  and  Lose, 


J. 
JaJP. 


31 


25 


290 


40 


2 
7 

27 
21 


Contra       Cr 
By  Sundries, 

Profit  and"  Loss, 


L. 


Ua.  Cr. 

By  Sundries, 
Balance, 


Property,  Cr 

By  Cash  9000  at80| 

Balance  3000  aSOi 


Cambridge,  Cr 
By  Cash, 
Balance, 


Cily,  Cr 

By  Balance, 

'  Ca. 


Cr. 


By  Balance, 


Phrbus,     Cr. 
By  Cash, 
Balanoe^ 


Ca.  Cr 

By  Geo.  Parish, 
Lemuel  Kogers, 
Sundries, 
Debentures, 
Balancei 


Mercbandi9e,v;r. 
By  George  Parish 

Lemuel  Rc^rs, 

Sundries,  * 

Sales  per  Betsey, 


Ca.  Cr. 

By  George  Parish, 
Lemuel  Rogers, 
Sundries, 
Sales  per  Betsey, 


57645 
908 


58553 


5089 
19750 


24839 


7271? 
2415, 


9687 


160 
4500 


466Q 


2050 


1200 


400 
9500 


9900  87 


395 
2000 
5420 

200 
8384 


10400 


23 

32 

51 

539 


546 


01 
60 


6t 


33 


35 


87 


43 


SO 

94 

87 


50 
30 
24 


13 
60 
182 
33|94 


24 

46 
75 
25 


Jtv 


290140 
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BY  DOUBLE  ENTRY.  531 

EXAMPLE  U.    LEGER.    JANUARY  1820.  (S) 


J. 
P. 
3 

3 

2 

2 
3 

3 

3 

Dr.  losuraoce, 

To  Globe  Insarance 
Company, 

L. 
3 

1 

1 
3 

1 

1 

1 

1 

1 

2 
3 

3 

s 

247 

c . 

78 

D. 

Ja 
2 

7 

n 

J. 
P. 

2 
-2 
3 

1 

1 
2 

1 
3 
2 
2 

1 

1 
1 

Ca.           Or. 
By  George  Pariah, 
Lemuel  Rogers, 
Sundries, 

L. 

o 

i 

1 

3 

1 

1 
3 

8 

34 

205 

c. 

40 
15 

'■ 

4 

1 

1 

K 

Jl 

247 

2900 
2911 

5811 

4262 
6550 

78 

Dr.          Bills 

To  Stock, 
Sundriea, 

Keceiva.ble,  Cr. 
By  Cash, 
B^ance, 

— 

1 

Dr.           Bills 
To  Cash, 
BaUnoe, 

Payable,    Cr. 
By  Stock, 
Sundries, 

10812 

300 
1200 

1 

SI 

Dr.  Debentures, 

To  Stock, 

Merchandise, 

Ca.           Cr. 

By  Cash, . 
Balance, 

5a 

1500 

50 

1 

Dr.         James 

To  Stock, 

Greaves,    Cr. 

To  Sales  per  Betsey, 

3 
3 

2 
3 

2 
3 

3 

1 
3 

-1 

1 
3 

758 
943 

93 
07 

J700 

411 
1149 

1560 

2500 
802 

' 

1 

Dr.       C^rus 
To  Stock, 

■    1 

) 

} 

} 

1 

2 
22 

1 
1 
1 

Coate,        Cr. 
By  Bills  Receivable, 
Balance, 

55 

1 

Dr.     Lemuel 

To  Stock, 
Sundri^, 

Kojfer7,      Cr. 
By  Bills  Receivable, 
Balance, 

40 

3302 

2640 

2150 
462 

40 

1 
2 

Dr.       Ueorge 
To  Stock, 
SundrijBs, 

Parish,       Cr. 
By  Balance, 

20 

24 

26 

Dr.     i>mi(h  & 
To  Bills  Payable, 
Sales  per  Betsey, 

2150 
462 

50 
17 

Son,            Cr. 
By  Stock, 
Balance, 

2612 

1205 
461 

2612 

1175 
759 

1934 

27 

Dr.    bpnog  ^ 
To  Sundries, 
Balance, 

Jones,        Cr. 
By  Stock, 

67 

1666 
1034 

67 

27 

Dr.     George 
To  Sundricf, 

hiack,        Cr. 
By  Stock, 
Balance, 

— 
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